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I-405 Improvement Project 
 

TRAFFIC STUDY 
 

EXECUTIVE SUMMARY 
 
 
This Traffic Impact Study evaluates four alternative improvement scenarios for the I-405 
Freeway (I-405) between the SR-73 Freeway and the I-605 Freeway. This proposed 
Caltrans/OCTA improvement project is intended to add capacity, reduce congestion, enhance 
interchange operations, maximize throughput, and enhance safety throughout the I-405 corridor. 
As a part of the I-405 Project Consulting Team led by Parsons Transportation Group, Albert 
Grover & Associates, a Fullerton, California based municipal and traffic engineering services 
consulting company, conducted a traffic impact assessment of the freeway facility and the 
interchanges included in the project area. 
 
In general, the I-405 improvements proposed under each alternative (as graphically presented on 
Figure ES-1) can be described as follows: 
 

 No Build. The No Build Alternative would provide no additional lanes or interchange 
improvements to the I-405 corridor. The project area would continue to operate with no 
additional improvements; this alternative would not achieve the project’s stated purpose 
and need. 

 
 Alternative 1. This alternative would add a single general purpose lane in each direction 

of I-405 from Euclid Street to the I-605 interchange. 
 

 Alternative 2. This alternative would add one general purpose lane in each direction of I-
405 from Euclid Street to the I-605 interchange (as in Alternative 1) plus a second 
general purpose lane in the northbound direction from Brookhurst Street to the SR-22/7th 
Street interchange and a second general purpose lane in the southbound direction from 
the Seal Beach Boulevard on-ramp to Brookhurst Street.  
 

 Alternative 3. This alternative would add one general purpose lane in each direction of I-
405 from Euclid Street to the I-605 interchange (as in Alternatives 1 and 2) plus add a 
tolled express lane in each direction of I-405 from SR-73 to I-605. The tolled express 
lane would be placed beside the existing HOV lane in each direction. The existing HOV 
lanes and new toll lanes would be managed jointly as an Express Lane Facility with two 
lanes in each direction. 

 
All of the Build Alternatives (i.e., Alternatives 1, 2 and 3) would also add auxiliary lanes at 
appropriate locations; provide improved left and right shoulders; include improvements to local 
street overcrossings and bridges; include improvements at a majority of interchanges, including 
additional off-ramp vehicle queue storage and on-ramp metering storage; and provide 
improvements at selected nearby arterial street intersections affecting interchange operations. 



               

ES-2
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Mainline Level of Service 
 
The traffic study presents existing and forecast traffic volumes for the morning and evening peak 
hours as well as average daily traffic. Forecast volumes are for Year 2020, when the project is 
expected to open to traffic, and Year 2040, the design year. The traffic analysis methodology 
utilized in this study is based upon the year 2000 Highway Capacity Manual wherein mainline 
Level of Service is defined by freeway density (i.e., passenger cars per mile per lane or pc/mi/ln). 
Whenever density exceeds 45 pc/mi/ln, the Level of Service category is “F”, or very congested 
(i.e., traffic jams).  
 
The general purpose lanes in every alternative, and the HOV lanes in the No Build alternative 
and in Alternatives 1 and 2, are expected to operate at LOS F during the peak hours, except for 
spot locations. Under projected future traffic conditions for Year 2040, the express lanes in 
Alternative 3 are expected to operate at LOS C/D. The HCM provides that other, non-traditional 
measures of performance may be evaluated under such circumstances when LOS F conditions 
prevail. For the proposed project which improves freeway capacity but does not totally satisfy 
projected future demand, the following measures of effectiveness (MOE) were selected to either 
quantitatively and/or qualitatively compare improvement alternatives: 
 

 Peak hour throughput (throughput being the number of vehicles able to pass a fixed point 
along the project route). 

 Relative speed, and conversely, the vehicle travel time to traverse the project length 
during the peak hour. 
 

The results of analyzing these MOEs are presented below. 
 
Throughput 
 
Throughput is the general purpose flow rate multiplied by the number of lanes, plus the specialty 
lanes (HOV or express lanes) flow. The peak hour throughput is the number of vehicles able to 
pass a fixed point along the corridor during the hour of greatest demand. Because predicted 
densities reflect that congestion will be prevalent during peak hour conditions in the general 
purpose lanes under the No Build and all three build alternatives, the difference in throughput 
reflected in Figure ES-2 results from two primary factors: the additional lanes provided in all 
three build alternatives and the fact that the usage of the tolled express lanes will be controlled 
via congestion pricing, resulting in higher throughput for the express lanes than for the general 
purpose lanes. A complete explanation of the throughput analysis is presented in Section 2.1 of 
the Traffic Study.  
 
Comparative Speed 
 
Speed is related to throughput in that during congestion build-up, as speeds decrease, the 
flow/throughput decreases. While it may not be possible to predict exact speeds under future 
congested conditions, transportation models do provide relative speeds for congested facilities 
with future traffic demand exceeding capacity. A Speed Index (a relative measure of speed 
utilized to compare alternatives) for I-405 for the No Build and the three build alternatives is 
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provided in Figure ES-3. Management of the express lanes in Alternative 3 through tolling will 
be targeted to minimizing congestion in the express lanes during peak periods; this will 
maximize their speeds. 

 
    Figure ES-2: Year 2040 Peak Hour Throughput in Each Direction for Different Alternatives 

   in the I-405 Segment Between Brookhurst Street and SR-22 East 
 

Each of the build alternatives is viable with each providing incremental throughput increase; 
however, none will totally alleviate congestion. Rather, each build alternative is a viable way to 
reduce congestion and improve freeway operational efficiency to a different degree, with 
Alternative 3 providing the maximum throughput and the highest speeds. 
 
Interchange, Ramp, and Arterial Intersection Improvements 
 
For each of the build alternatives, the associated details of interchange improvements and 
freeway access were all evaluated under expected 2040 traffic conditions. Ramps and ramp-
freeway junction analyses were also conducted for non-peak traffic flow conditions, to eliminate 
bias introduced due to congested (LOS F) freeway conditions. Analysis results indicate 
acceptable Levels of Service for all freeway-ramp junctions, merge/diverge areas, and weaving 
sections during nonpeak conditions. However, many of them are expected to operate at LOS F 
during the peak hours primarily due to over capacity conditions on I-405 mainline. 



Figure ES‐3: Speed Index Summary for Different Alternatives ‐ Year 2040
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Each build alternative would include interchange improvements at Euclid Street/Ellis Avenue, 
Brookhurst Street/Talbert Avenue, Magnolia Street/Warner Avenue, Beach Boulevard/Edinger 
Avenue, Westminster Boulevard/Springdale Avenue and Bolsa Chica Road. Additionally, a total 
of 16 local street overcrossings and a pedestrian bridge over I-405 would be replaced. Five 
undercrossing and railroad overhead bridges would be widened. Improvements at interchanges 
are the same for each of the build alternatives, and include the following features: 
 

o Left and right side shoulders on on-ramps; 

o Increased on-ramp storage capacity for ramp meters; 

o Removal of HOV bypass lanes from on-ramps; 

o Increased off-ramp storage capacity at local street intersections; and 

o Additional through and turn lanes at intersections of ramps and local streets. 
 
A comparison was developed for Year 2040 No Build versus Build Conditions for ramp and 
arterial turn pocket queue storage, and is summarized as follows: 
 

 Off-ramp left and right turn queue storage: No Build – 26 of the 33 ramps have adequate 
storage; Build – 32 of the 41 ramps have adequate storage before mitigation and 41 of the 
41 ramps have adequate storage after mitigation. No off-ramp queues are projected to 
back onto the mainline under Build conditions. 

 
 On-ramp metering queue storage: No Build – 27 of the 37 ramps have adequate storage; 

Build – 19 of the 38 ramps have adequate storage before mitigation and 36 of the 38 
ramps have adequate storage after mitigation. The two remaining ramps with inadequate 
on-ramp metering queue storage are located outside the project improvement area. 

 
 Ramp/arterial intersection queue storage: No Build – 33 of the 45 turn pockets have 

adequate storage; Build – 38 of the 51 turn pockets have adequate storage before 
mitigation and 44 of the 51 turn pockets have adequate storage after mitigation with 
storage improved over the No Build condition at one of the remaining seven locations. 

 
 Arterial/arterial intersection queue storage: No Build – 35 of the 70 turn pockets have 

adequate storage; Build – 30 of the 70 turn pockets have adequate storage before 
mitigation and 56 of the 70 turn pockets have adequate storage after mitigation with 
storage improved over the No Build condition at six of the remaining fourteen locations. 

 
All interchange signalized intersections and adjacent arterial intersections were analyzed using 
the Highway Capacity Manual based Level of Service methodology, including queuing. A 
criterion of an increase of (0.03) in the overall v/c ratios was used to identify potential significant 
traffic impacts of the project to the study intersections. This criterion was applied to intersections 
that were operating at LOS of E or F during the peak hours. This assessment compared the 
Design Year (2040) overall intersection v/c ratios for study intersections under the No Build 
condition with the Build condition. Mitigations were developed for locations that met the impact 
threshold. Significant traffic impact locations and measures to mitigate them are also identified. 
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In summary, eight locations were identified that exceeded the impact threshold; all eight 
locations were adequately mitigated. 
 
All interchange intersection improvements result in an acceptable Level of Service or a reduction 
in average delay to a level less than under the No Build condition, if intersections at a particular 
interchange were already LOS E/F under No Build conditions.  
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1 INTRODUCTION 
 
 
1.1 Project Purpose and Study Objectives 
 
The California Department of Transportation (Caltrans) District 12, in cooperation with the 
Orange County Transportation Authority (OCTA), is evaluating alternatives to increase freeway 
and interchange capacity and improve traffic flow operations on Interstate 405 (I-405) in Orange 
County between State Route 73 (SR-73) and Interstate 605 (I-605). As a part of the I-405 Project 
Consulting Team led by Parsons Transportation Group, Albert Grover & Associates, a Fullerton, 
California based municipal and traffic engineering services consulting company, conducted a 
traffic impact assessment of the freeway facility and the interchanges included in the project 
area. This Traffic Study is a supporting document to the project Environmental Impact 
Report/Environmental Impact Statement (EIR/EIS) which is being prepared to ensure 
compliance with the California Environmental Quality Act (CEQA) and the National 
Environmental Policy Act (NEPA).  
 
The purpose of the project is to add capacity and reduce congestion on the general purpose and 
High Occupancy Vehicle (HOV) lanes along the entire I-405 corridor from SR-73 to I-605; 
enhance interchange operations; increase mobility, improve trip reliability, maximize throughput, 
and optimize operations; and enhance safety, all while minimizing right-of-way (ROW) 
acquisition and ensuring the financial viability of proposed improvements.  
 
The purpose of this report is to present the analysis of the traffic operations for existing 
conditions as well as future conditions both with and without the construction of various design 
alternatives within the project area. This report documents an evaluation of the Level of Service 
(LOS) and other performance measures for the various freeway segments, freeway-ramp 
junctions, interchange ramps, and ramp/arterial street intersections, as required. 
 
1.2 Project Location 
 
The proposed project is located in Orange County on I-405 generally between SR-73 and I-605 
and traverses the cities of Costa Mesa, Fountain Valley, Huntington Beach, Westminster, and 
Seal Beach.  
 
I-405 is a major north-south freeway facility that begins at the junction with Interstate 5 (I-5) in 
the City of Irvine to the south of the project area and continues north through Orange and Los 
Angeles Counties to its terminus once again with I-5 north of the City of Los Angeles. It is 
considered a bypass route to I-5. The route is used for commuter, goods movement, and 
interregional travel and provides important connections to Los Angeles County to the north and 
San Diego County to the south. During weekdays, this route is a heavily travelled commuter 
freeway connecting major employment centers in Los Angeles, Orange and San Diego Counties. 
 
Within Orange County, I-405 is access-controlled with grade separated interchanges. The project 
location is shown on Figure 1.1. 
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Figure 1.1 Project Location Map 

1.3 Project Alternatives Summary 
 
The Project Alternatives include the No Build (Baseline) Alternative, which is used as a base to 
which the three build alternatives will be compared. Alternative 1 proposes one additional 
general purpose lane in each direction on I-405 between Euclid Street and I-605. Alternative 2 
proposes two additional general purpose lanes on I-405. Alternative 2 would add one lane in 
each direction from Euclid Street to 
I-605, as in Alternative 1, and would 
add a second lane from Brookhurst 
Street to SR-22/7th Street 
Interchange for the northbound 
direction and from Seal Beach 
Boulevard to Brookhurst Street in 
the southbound direction. 
Alternative 3 proposes one 
additional general purpose lane in 
each direction on I-405, plus one 
added tolled express lane in each 
direction from SR-73 to I-605. The 
tolled express lane would be located 
beside the existing HOV lane in 
each direction. The existing HOV 
lanes and new toll lanes would be 
managed jointly as an Express Lane 
Facility with two lanes in each 
direction. Alternatives 1, 2, and 3 
would all include 12’ wide travel lanes, 10’ wide right and left shoulders, and improvements to 
interchanges. More specific descriptions of improvement details for each alternative are included 
in Section 1.6. This report will document and evaluate the LOS for each of the alternatives 
described above for each of the following components: 
 

 Freeway mainline segments on I-405 between SR-73 and I-605; 
 Ramps and ramp-freeway junctions at all on- and off-ramps; 
 Weaving areas;  
 Queuing; and 
 Freeway on- and off-ramp/arterial street intersections for all interchanges in the project 

area and nearby arterial/arterial street intersections affecting interchange operations. 
 
In addition to LOS, other measures of performance and effectiveness such as increases in 
throughput and in relative speeds will be addressed in the overall effort to select a locally 
preferred alternative. 
 
1.4 Project Study Area 
 
The study area for traffic impact evaluation was developed in part based on previous traffic 
engineering efforts completed by the project team as part of the I-405 Major Investment Study 
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(Parsons, 2006); I-405 Project Study Report/Project Development Support (Parsons, 2008) 
discussions at Project Development Team meetings with engineering staff of various cities 
involved in the project and Caltrans staff; discussions with OCTA staff who operate a regional 
transportation demand forecasting model; an evaluation of the existing street network, freeway 
interchanges and existing/future traffic volumes on major roadways along the project corridor; 
and the collective experience of project team members in dealing with traffic engineering issues 
in the project area. 
 
This study focuses on traffic operations of both the I-405 corridor and the freeway ramps at their 
intersections with arterials, and other signalized arterial intersections that are in the immediate 
vicinity and have a direct bearing on freeway interchange traffic operations. The proposed 
project covers a distance of approximately 14 miles along I-405 between SR-73 and I-605, and 
includes the following interchange areas: 
 

1. Bristol Street Interchange 
2. Fairview Road Interchange (includes South Coast Drive) 
3. Harbor Boulevard and Hyland Avenue Interchange (includes Susan Street) 
4. Euclid Street and Ellis Avenue Interchange 
5. Brookhurst Street and Talbert Avenue Interchange 
6. Magnolia Street and Warner Avenue Interchange 
7. Beach Boulevard and Edinger Avenue Interchange 
8. Golden West Street and Bolsa Avenue Interchange 
9. Springdale Avenue and Westminster Boulevard Interchange 
10. Bolsa Chica Road/Valley View Street and Garden Grove Boulevard Interchange 
11. Seal Beach Boulevard Interchange (includes Old Ranch Parkway at Westbound SR-22) 
12. Bear Street/SR-73 Interchange 
13. Katella Avenue/I-605 Interchange 

 
Additionally, traffic operations at the I-405/I-605/SR-22, I-405/SR-22 East, and I-405/SR-73 
interchanges were also evaluated. 
 
The project traffic impact evaluation study area is identified in Figure 1.2. A list of study 
intersections, grouped by freeway interchange area, is provided in Table 1.1. Intersections 
identified for evaluation include those controlled with traffic signals as well as stop-controlled or 
uncontrolled intersections within the study area.  
 
1.5 Analysis Scenarios 
 
This traffic study evaluates the existing and future traffic flow conditions within the project study 
area including, at a minimum, demand, capacity and LOS for the mainline freeway segments, the 
ramps and ramp-freeway junctions, weaving areas, ramp/arterial street intersections, and 
arterial/arterial street intersections affecting interchange operations. The analyses were 
conducted for the following scenarios: 
 

 Existing Traffic Conditions – Year 2009 
 Opening Year No Build (Baseline) Traffic Conditions – Year 2020 
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 Opening Year Alternative 1 Traffic Conditions – Year 2020 
 Opening Year Alternative 2 Traffic Conditions – Year 2020 
 Opening Year Alternative 3 Traffic Conditions – Year 2020 
 Design Year No Build (Baseline) Traffic Conditions – Year 2040 
 Design Year Alternative 1 Project Traffic Conditions – Year 2040 
 Design Year Alternative 2 Project Traffic Conditions – Year 2040 
 Design Year Alternative 3 Project Traffic Conditions – Year 2040 

 
1.6 Project Alternatives Description 
 
Following is a more detailed description of the project alternatives identified in Section 1.3.  
I-405 conceptual lane schematics for existing, baseline and the three project build alternatives are 
provided in Figures 1.3.1 and 1.3.2 for I-405 northbound and southbound directions, 
respectively. 
 
No Build (Baseline) Alternative 
 
The No Build Alternative represents the “baseline” condition. With this alternative, no additional 
lanes or interchange improvements would be constructed. The following two projects are 
assumed to be complete under all future conditions:  
 

1. The SR-22 Freeway West County Connectors Project from SR-22 East to  
I-605 will add a second HOV lane in each direction and HOV direct connectors between 
I-605 and I-405 to/from the south and also between SR-22 East and I-405 to/from the 
north. This project is currently under construction. 

 
2. Continuous access HOV lanes along I-405 throughout the study area. 

 
Alternative 1: Add One General Purpose Lane 
 
This alternative would add a single general purpose freeway lane in each direction on I-405 from 
Euclid Street to the I-605 interchange. 
 
Auxiliary lanes would be provided at the following locations: 
 
Northbound 
 

 From the Euclid Street off-ramp to a point 1200’ south 
 Seal Beach Boulevard to SR-22 Westbound/7th Street off-ramp 

 
It should be noted that the existing northbound auxiliary lane from Magnolia Street to Beach 
Boulevard will be retained. 
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Southbound 
 

 Euclid Street to Harbor Boulevard 
 
It should be noted that the existing auxiliary lanes from SR-22/7th Street to Seal Beach Boulevard 
and from Harbor Boulevard to Fairview Road will be retained, and that the existing auxiliary 
lane from the Beach Boulevard interchange to the Magnolia Street interchange would be 
incorporated as part of the new general purpose lane. 
 
Alternative 1 would also include the following interchange improvements: 
 

 A new on-ramp from eastbound Ellis Avenue to southbound I-405.  

 Reconfiguration of the Brookhurst Street interchange from a cloverleaf to a partial 
cloverleaf design. 

 Braided ramps in both directions at Magnolia Street/Warner Avenue. 

 Reconfiguration of the Beach Boulevard interchange from a cloverleaf to a partial 
cloverleaf design. 

 Reconfiguration of the Westminster Boulevard interchange, including closure of the 
existing northbound off-ramp. 

 
Alternative 2: Add Two General Purpose Lanes 
 
Alternative 2 would add two general purpose freeway lanes in each direction. One lane in each 
direction would extend from Euclid Street to the I-605 interchange as in Alternative 1. In the 
northbound direction the second lane would extend from Brookhurst Street to the SR-22/7th 
Street interchange; in the southbound direction the second lane would extend from the Seal 
Beach Boulevard on-ramp to Brookhurst Street. 
 
Auxiliary lanes would be provided at the following locations: 
 
Northbound 
 

 From the Euclid Street off-ramp to a point 1200’ south 
 Euclid Street on-ramp to the Brookhurst Street off-ramp 

 
It should be noted that the existing northbound auxiliary lane from Magnolia Street to Beach 
Boulevard will be retained. 
 
Southbound 

 
 Euclid Street to Harbor Boulevard 

 
It should be noted that the existing auxiliary lanes from SR-22/7th Street to Seal Beach Boulevard 
and from Harbor Boulevard to Fairview Road will be retained, and that the existing auxiliary 
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lane from the Beach Boulevard interchange to the Magnolia Street interchange would be 
incorporated as part of the new general purpose lane. 
 
Alternative 2 would also include the same interchange improvements included in Alternative 1. 
 
Alternative 3: Add One General Purpose Lane and Two Express Lanes 
 
Alternative 3 would add one GP lane in each direction on I-405 from Euclid Street to the I-605 
interchange (as in Alternatives 1 and 2), plus add a tolled Express Lane in each direction of I-405 
from SR-73 to SR-22 East. The tolled Express Lane and the existing HOV lanes would be 
managed jointly as a tolled Express Lane Facility with two lanes in each direction from SR-73 to 
I-605. The Express Lanes would encourage carpooling by providing discounted tolls for HOVs 
with 3 or more occupants.  
 
Auxiliary lanes would be provided at the following locations on I-405: 
 

• Northbound from the Euclid Street off-ramp to a point 1200’ south 
• Northbound from Seal Beach Boulevard to SR-22 Westbound/7th Street Off-Ramp 
• Southbound from Euclid Street to Harbor Boulevard 

 
The existing northbound auxiliary lane from Magnolia Street to Beach Boulevard will be 
retained. The existing southbound auxiliary lanes from SR-22/7th Street to Seal Beach Boulevard 
and from Harbor Boulevard to Fairview Road will be retained, and the existing southbound 
auxiliary lane from the Beach Boulevard interchange to the Magnolia Street interchange would 
be incorporated as part of the new southbound general purpose lane. 
 
Alternative 3 would include the same interchange improvements included in Alternatives  
1 and 2. 
 
Express Lane Access 
To facilitate access to the Express Lane Facility, the following seven access points are currently 
under consideration on: 
 

1. I-405 south of the SR-73 junction, by an at-grade access;  
2. SR-73 south of the I-405 junction, by a direct connector;  
3. I-405 in the Magnolia Street/Warner Avenue area, by an at-grade access;  
4. I-405 in the Bolsa Avenue/Goldenwest Street area, by an at-grade access;  
5. SR-22 east of the I-405 junction, by a direct connector;  
6. I-605 north of the I-405 junction, by a direct connector; and 
7. I-405 north of the I-605 junction, by an at-grade access. 

 
Figure 1.4 shows the proposed access points to the Express Lanes. At the Magnolia Street/ 
Warner Avenue and Bolsa Avenue/Goldenwest Street access locations, access to the Express 
Lane Facility would be at-grade and similar to ingress/egress treatments used on at-grade buffer-
separated HOV facilities.  
 



               

1-13



I-405 Improvement Project Traffic Study  Introduction 

Albert Grover & Associates 1-14 Orange County Transportation Authority 

Access to the Express Lane Facility from SR-22 and I-605 would be via the HOV direct 
connectors to be constructed as part of the SR-22 West County Connectors (WCC) Project. 
Under Alternative 3, the SR-22 WCC Project HOV direct connectors would become part of the 
I-405 tolled Express Lane Facility, and use of the direct connectors would become tolled.  
 
Express Lane Transition Areas 
Access points where Express Lanes begin or end would require transition areas. Transition areas 
near the beginning of Express Lanes would allow for traffic in HOV and GP lanes to change 
lanes to access the GP and Express Lanes within the project limits of Alternative 3. Transition 
areas at the end of Express Lanes would allow traffic in the Express and GP lanes to change 
lanes to access the GP and HOV lanes downstream of the end of the Express Facility. Transition 
areas may add new lanes and/or redesignate lanes from Express to HOV or GP. 
 
Express Lanes would begin and end at five locations:  
 

1. on SR-73 at the I-405 interchange; 
2. on SR-22 East at the I-405 interchange;  
3. on I-605 at the I-405 interchange;  
4. on I-405 at the SR-73 interchange; and  
5. on I-405 at the I-605 interchange.  

 
Two transition areas (one in each direction) would be required for each location, for a total of 10 
transition areas.  
 
Express Lane Operations 
The type of tolling to be used in the Express Lanes is likely to be either variable or dynamic. 
Variable tolling provides different toll amounts by hour of the day and day of the week. Variable 
tolling is currently used on the SR-91 Express Lanes, with toll amounts adjusted every few 
months based on traffic levels by hour of the day and day of the week during the previous few 
months. Dynamic tolling varies toll amounts minute to minute in response to the real-time 
volume of traffic in the Express Lanes and levels of congestion in the GP lanes. 
 
During peak periods of traffic congestion, the volume of traffic using the Express Lanes would 
be managed to maintain high speeds and minimize congestion in the Express Lanes. This would 
be accomplished by limiting the volume of traffic in the Express Lanes to a maximum of 1,700 
vehicles per hour per lane (vphpl). Toll amounts would be adjusted up when the 1,700 vphpl 
target volume is exceeded to reduce the volume in the Express Lanes; conversely, toll amounts 
would be adjusted down when volumes fall below the target volume to attract more traffic into 
the Express Lanes. 
 
The current plan is that the Express Lanes would use the same discount structure that is currently 
used on the SR-91 Express Lanes. HOVs with 3 or more occupants, zero emission vehicles, 
motorcycles, vehicles with disabled license plates, and disabled veterans would use the I-405 
Express Lanes free of charge except during the most congested hours when such vehicles receive 
a 50 percent toll discount. The Express Lanes would be free to the following users at all times: 
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transit vehicles, California Highway Patrol (CHP) vehicles, Caltrans vehicles, and emergency 
vehicles responding to an emergency.  
 
All tolls on the I-405 Express Lanes would be collected electronically. All vehicles on the I-405 
Express Lanes would be required to use a transponder, even when under a full toll discount. 
 
1.7 Report Organization 
 
A detailed description of the analysis methodology and results for the freeway component for all 
alternatives and analysis scenarios is included in Section 2 of the report. Similarly, the analysis 
methodology and results relative to operations of interchanges, including ramp terminals at 
arterials, on-ramp metering, and arterial intersections are included in Section 3 of the report. 
Summary and conclusions of the study are included in Section 4 of the report. Section 5 contains 
a list of references. 
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2 FREEWAY COMPONENT 
 
 
This section of the report discusses the freeway analysis methodology, identifies how traffic 
volumes were determined for the various scenarios, and evaluates aspects of I-405 operation 
including freeway mainline traffic operations, ramp traffic operations, and ramp-freeway 
junction traffic operations for existing conditions, Opening Year (2020) conditions and Design 
Year (2040) conditions. The No Build Alternative, Alternative 1, Alternative 2 and Alternative 3 
are evaluated for both Opening Year (2020) and Design Year (2040) traffic conditions. 
 
2.1 Freeway Analysis Methodology 
 
The following is an overview of the methodologies used for the freeway mainline analyses and 
the ramps and ramp-freeway junction analyses and weaving analyses. 
 
2.1.1 Freeway Mainline Analysis Methodology 
 
A basic freeway segment can be characterized by various performance measures, including LOS, 
density in terms of passenger cars per mile per lane, speed in terms of average passenger-car 
speed, and volume-to-capacity (v/c) ratio. Each of these measures is an indication of how well 
traffic flow is being accommodated by the freeway. 
 
The freeway mainline analysis is based on the Highway Capacity Manual (HCM) 2000 Basic 
Freeway Segment analysis method. The freeway mainline analysis is performed using the 
Highway Capacity Software (HCS) 2000 computer program. The results provide density which 
is passenger cars/mile/lane (pc/mi/ln) and a level of service (LOS) for the freeway segments. 
Each freeway mainline segment evaluation is based upon directional traffic volumes during both 
the AM and PM peak hours.  
 
The performance measures of the I-405 facility were analyzed based on the roadway 
characteristics, such as the existing or proposed geometric conditions of the freeway, including 
the number and width of lanes, right shoulder lateral clearance, interchange spacing, and lane 
configurations. Key analysis parameter assumptions include level terrain, lane widths of 12 feet, 
a right shoulder lateral clearance of 6 feet, and a Peak Hour Factor (PHF) of 0.95 (based on 
existing freeway volumes). On the basis of the flow rate, vP, and average passenger-car speed 
from Caltrans’ Performance Evaluation Measurement System (PeMS) field data for existing 
conditions, density is calculated as follows: 
 

D =  
 
where 

D = density (pc/mi/ln), 
vP = flow rate (pc/h/ln), and 
S = average passenger-car speed (mi/h). 

 

vp 
S 
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Source: HCM 2000, Chapter 23

Level of Service (LOS) of the basic freeway segment is then determined by comparing the 
calculated density with the density ranges for LOS A through F. Table 2.1.1 illustrates the 
freeway segment LOS thresholds for each density range utilized in this analysis. 
 
Pursuant to HCM, descriptions of each LOS from A to F are as follow: 
 
LOS "A" describes free-flow operations. Free-flow 
speeds prevail. Vehicles are almost completely 
unimpeded in their ability to maneuver within the traffic 
stream. The effects of incidents or point breakdowns are 
easily absorbed at this level. 

 
LOS "B" represents reasonably free flow, and free-flow 
speeds are maintained. The ability to maneuver within 
the traffic stream is only slightly restricted, and the 
general level of physical and psychological comfort 
provided to drivers is still high. The effects of minor 
incidents and point breakdowns are still easily absorbed. 

 
LOS "C" provides for flow with speeds at or near the free flow speed of the freeway. Freedom to 
maneuver within the traffic stream is noticeably restricted, and lane changes require more care 
and vigilance on the part of the driver. Minor incidents may still be absorbed, but the local 
deterioration in service will be substantial. Queues may be expected to form behind any 
significant blockage. 
 
LOS "D" is the level at which speeds begin to decline slightly with increasing flows and density 
begins to increase somewhat more quickly. Freedom to maneuver within the traffic stream is 
more noticeably limited, and the driver experiences reduced physical and psychological comfort 
levels. Even minor incidents can be expected to create queuing, because the traffic stream has 
little space to absorb disruptions. 
 
LOS "E" describes operation at capacity. Operations at this level are volatile, because there are 
virtually no usable gaps in the traffic stream with vehicles closely spaced, leaving little room to 
maneuver within the traffic stream. Any disruption of the traffic stream, such as vehicles entering 
from a ramp or a vehicle changing lanes, can establish a disruption wave that propagates 
throughout the upstream traffic flow. At capacity, the traffic stream has no ability to dissipate 
even the most minor disruption, and any incident can be expected to produce a serious 
breakdown with extensive queuing. Maneuverability within the traffic stream is extremely 
limited, and the level of physical and psychological comfort afforded the driver is poor. 

 
LOS “F” is used to define breakdowns in vehicular flow. Breakdowns occur when traffic 
incidents cause a temporary reduction in the capacity, at merge or weaving segments that result 
in a greater number of vehicles arriving than the number of vehicles discharged and when the 
projected peak hour flow rate exceeds the estimated capacity of the location. 
 

Table 2.1.1 Freeway Segment  
Level of Service 

Level of Service 
Density Range 

(pc/mi/ln) 

A 0.0 – 11.0 

B 11.1 – 18.0 

C 18.1 – 26.0 

D 26.1 – 35.0 

E 35.1 – 45.0 

F > 45.0 
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The speed and density of traffic have an impact on the flow rate of vehicles travelling on the 
freeway system. The flow rate is expressed in vehicles per hour for each lane of travel that is 
available on any given freeway segment.  
 
Figure 2.1.1 (taken from the HCM) shows the relationships among speed, density and flow rate 
on freeways. As can be seen on this figure, as traffic flow increases, density also increases, 
obviously because there are more vehicles on the freeway. As more vehicles enter the freeway, 
the speed of vehicles decreases because of the interaction among the vehicles. Capacity is 
reached when the product of speed and density results in the maximum flow rate. This is shown 
as optimum speed So, optimum density Do, and maximum flow Vm on the graphs on Figure 2.1.1. 
 
Per the HCM 2000, a zero flow rate occurs under two different conditions. One is when there are 
no vehicles on the facility – density is zero, and flow rate is zero. Speed is theoretical for this 
condition and would be selected by the first driver (presumably at a high value). This speed is 
represented by Sf in the graphs. The second is when density becomes so high that all vehicles 
must stop – the speed is zero and the flow rate is zero, because there is no movement and 
vehicles cannot pass a point on the roadway. The density at which all movement stops is called 
jam density, denoted by Dj in the diagrams. 
 
Any flow rate other than capacity can occur under two different conditions, one with a high 
speed and low density and the other with high density and low speed. LOS A through E are 
defined on the low-density, high speed side of the curves, with the maximum-flow boundary of 
LOS E placed at capacity. Sudden changes can occur in the state of traffic when at capacity (i.e. 
in speed, density and flow rate). By contrast, LOS F, which describes oversaturated and queue 
discharge traffic flow, is represented by the high density and low speed. 
 
Figure 2.1.1 primarily describes how general purpose lanes yield gradually lowering flow rates 
as congestion worsens and speeds decline. Because this project includes various combinations of 
general purpose lanes, HOV lanes and express lanes, it is also important to recognize that 
express lanes specifically do not suffer from reduced flow as general purpose lane congestion 
increases. Rather, due to necessary lane control techniques implemented to manage traffic 
volumes and therefore limit congestion, express lanes can provide for volumes in excess of 
general purpose lane capacity; however, for the sake of conservative analyses, express lanes are 
assumed to carry 1650 vph/ln for single express lanes and 3400 vph for dual express lanes. HOV 
lanes also are assumed to handle a fixed capacity of 1650 vph for existing conditions. For 
analysis of future conditions, when continuous access to HOV lanes is provided, the capacity is 
assumed to be 1850 vph/ln, the same capacity value as a general purpose lane. These capacity 
values were determined by evaluating the Caltrans Performance Measurement System (PeMS) 
data collected on I-405 between SR-55 and I-605. However, because HOV lanes do not have as 
much access control as express lanes, the HOV lanes are assumed to experience flow decline in a 
manner similar to general purpose lanes during periods of significant congestion.  
 
Each of the proposed alternatives project improves freeway capacity but does not totally satisfy 
projected future demand. Based on the fact that oversaturation is predicted under future expected 
traffic conditions (i.e., LOS F) for the I-405 in the study area, two additional performance 
measures were evaluated in order to assess relative differences in operational improvements 
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among the various alternatives. The first of these measures is throughput. Directional 
throughputs based on predicted demand-to-capacity (d/c) ratios and operational characteristics 
for each of the varying lane types (i.e., general purpose lanes, HOV lanes, and express lanes) 
were determined and then summed to determine total throughput for each alternative. 
 
The second performance measure evaluated is relative speed of each alternative. When freeway 
operational failure occurs as demand exceeds capacity, the freeway speed declines, as illustrated 
on the speed-flow curves (Figure 2.1.1). When demand exceeds capacity, speed is unstable. 
However, generalized speed deterioration curves are used in transportation modeling to relate d/c 
to expected speed. 
 
It is important to note that while speed varies by alternative, it is only predictable as relative 
differences between alternatives. This relative comparison is referred to as Speed Index. Even 
though speed and flow rate determine density, Speed Index cannot be substituted for actual 
speed, and is not directly related to flow and density. Speed Index is projected from research 
studies. For this project, the determination of Speed Index is based on Metropolitan 
Transportation Commission developed curves, described in “Interstate 405 Demand-to-Capacity 
and Speed Relationship” (Parsons, 2010) presented in Appendix A1. 
 
In summary, Speed Index is a mathematical estimation of speed relative to the variation of the 
d/c ratios which vary for differing values of capacity (i.e., for each of the alternatives). Such 
speed predictions are typically used in traffic projection modeling and have shown that, in 
general, speeds improve with roadway improvements. Therefore, because speed is more easily 
understood than throughput, it has been shown as a relative measure of improvement associated 
with providing added freeway capacity. 
 
Using data from the Parsons study, a Speed Index was created to provide a comparison of the 
speeds under the No Build and build alternatives for I-405. Speed Index tables comparing 
relative differences between the No Build alternative and each build alternative for 2040 traffic 
conditions have been developed. 
 
To simplify the comparison of future conditions and alternatives later in this report, the entire 
study area has been divided into three segments: SR-73 to Brookhurst Street, Brookhurst Street 
to SR-22 East, and SR-22 East to I-605. This segmentation is generally based on the similarity of 
cross sectional features by segment. The segment from SR-73 to Brookhurst Street is 
characterized by lane drops and adds. The segment from Brookhurst Street to SR-22 East has a 
consistent number of lanes in each of the existing and alternative conditions. The segment from 
SR-22 East to I-605 also has a consistent number of lanes in each condition. 
 
2.1.2 Ramps and Ramp-Freeway Junction Analysis Methodology 
 
For consistency of analysis methodology, and in keeping with freeway mainline analyses, ramps 
and ramp-freeway junction operation analyses are also based on the HCM, specifically the HCM 
merge, diverge and/or weave analysis methodologies. The HCM weave analysis methodology 
(see Section 2.1.3) is conducted between an on-ramp and an off-ramp spaced less than 2,500 feet 
apart, or a collector-distributor road less than 2,500 feet long. Per the HCM, for ramps of 
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adjacent interchanges spaced greater than 2,500 feet apart, merge and diverge analysis methods 
are used for on-ramps and off-ramps, respectively. This is also the case for collector-distributor 
roads longer than 2,500 feet. The ramps and ramp-freeway junction analyses are conducted using 
the HCS 2000 software. The results are calculated based on the existing or proposed design 
alternatives, as appropriate, for the I-405 Freeway.  
 
A ramp typically consists of three geometric elements of interest: the ramp-freeway junction, the 
ramp roadway, and the ramp-street junction. The first two elements – ramp-freeway junction and 
ramp roadway – are analyzed/discussed in Section 2 (the Freeway Component) of this report. 
The ramp-street junction, along with the off-ramp queuing at the ramp terminals at arterials and 
on-ramp metering queuing and storage requirements, are addressed in Section 3 (the Arterial and 
Interchange Component) of this report under each interchange, as appropriate. 
 
A number of variables influence the operation of ramp-freeway junctions. They include all of the 
variables affecting basic freeway segment operation: lane widths, lateral clearances, terrain, 
driver population, and the presence of heavy vehicles. Additional parameters of particular 
importance to the operation of ramp-freeway junctions include length of 
acceleration/deceleration lanes, ramp free-flow speed, and lane distribution of upstream traffic. 
 
Free-flow speed is an influential factor, since it determines the speed at which entering/merging 
vehicles enter the acceleration lane and the speed at which exiting/diverging vehicles must enter 
the ramp. This, in turn, determines the amount of acceleration or deceleration that must take 
place. Ramp free flow speeds generally vary between 20 and 50 mi/h. 
 
The HCM provides an approximate capacity of ramp roadways (see Table 2.1.2) in passenger 
cars per hour for various ramp free flow speeds for single-lane and two-lane ramps.  
 
One capacity value that affects ramp-freeway junction operation is an effective maximum 
number of freeway vehicles that can enter the ramp junction influence area without causing local 
congestion and local queuing. For on-ramps, the total flow in the two right hand lanes of the 
freeway plus the on-ramp flow cannot exceed 4,600 pc/h. For off-ramps, the total flow in the two 
right hand lanes of the freeway (which 
includes the off-ramp flow) cannot 
exceed 4,400 pc/h. Demands exceeding 
these values will cause local congestion 
and queuing. However, as long as 
demand does not exceed the capacity of 
the upstream or downstream freeway 
sections or the off-ramp, breakdown will 
normally not occur. Thus, this condition 
is not labeled as LOS F, but rather at an 
appropriate LOS based on density in the 
section. 
 

Table 2.1.2 Approximate Capacity of Ramp Roadways 

Free-Flow Speed
of Ramp (mi/h) 

Capacity (pc/h) 

Single-Lane Ramps Two-Lane Ramps 

> 50 2200 4400 

> 40-50 2100 4100 

> 30-40 2000 3800 

≥ 20-30 1900 3500 

< 20 1800 3200 
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Determining Capacity for Merge Areas 
 
The capacity of a merge area is determined primarily by the capacity of the downstream freeway 
segment. Thus, the total flow arriving on the upstream freeway and the on-ramp cannot exceed 
the basic freeway capacity of the departing downstream freeway segment. In essence, two 
capacities are checked: 1) Total flow from merge; and, 2) Total flow into merge influence areas. 
 
Table 2.1.3 lists capacity flow rates for the total downstream freeway flow and maximum 
desirable values for the total flow entering the ramp influence area. It should be noted that when 
the downstream freeway capacity is exceeded, LOS F exists regardless of whether the flow rate 
entering the ramp influence area exceeds its capacity. 
 

Table 2.1.3 Capacity Values for Merge Areas 

Freeway Free-
Flow Speed 

(mi/h) 

Maximum Downstream Freeway Flow (pc/h) Max 
Desirable 

Flow Entering 
Influence 

Area (pc/h) 

Number of Lanes in One Direction 

2 3 4 > 4 

≥ 70 4800 7200 9600 2400/ln 4600 

65 4700 7050 9400 2350/ln 4600 

60 4600 6900 9200 2300/ln 4600 

55 
 

4500 6750 9000 2250/ln 4600 

 
 
Determining Capacity for Diverge Areas 
 
The three limiting values that are checked in a diverge area are the total flow that can depart 
from the diverge, the capacities of the departing freeway leg or legs or ramp, or both, and the 
maximum flow that can enter on the two right hand lanes just prior to the deceleration lane. 
Table 2.1.4 lists capacity flow rates for total upstream or downstream freeway flow and 
maximum flow entering the ramp influence area. 
 
Failure of the diverge segment (LOS F) is expected if any one of the following conditions is 
found: 
 

 Capacity of the upstream freeway segment is exceeded by total arriving demand flow; 

 Capacity of the downstream freeway segment is exceeded by the demand flow 
proceeding on the downstream freeway; or, 

 Capacity of the off-ramp is exceeded by the off-ramp demand flow.  

Source: HCM 2000, Chapter 25 



I-405 Improvement Project Traffic Study  Freeway Component 
  Analysis Methodology 

Albert Grover & Associates 2.1-8 Orange County Transportation Authority 

Source: HCM 2000, Chapter 25

Table 2.1.4 Capacity Values for Diverge Areas 

Freeway Free-
Flow Speed 

(mi/h) 

Max Upstream or Downstream Freeway Flow (pc/h) Max Flow 
Entering 
Influence  

Area (pc/h) 

Number of Lanes in One Direction 

2 3 4 > 4 

≥ 70 4800 7200 9600 2400/ln 4400 

65 4700 7050 9400 2350/ln 4400 

60 4600 6900 9200 2300/ln 4400 

55 
 

4500 6750 9000 2250/ln 4400 

 
 
Ramps and Ramp-Freeway Junction Level of Service 
 
LOS in merge and diverge influence areas is determined by density for all cases of stable 
operation, represented by LOS A through E. LOS F exists when the total flow departing from the 
merge or diverge area exceeds the capacity of the downstream freeway segment. No density will 
be predicted for such cases. 
 
Table 2.1.5 illustrates the ramps and ramp-freeway junction level of service thresholds for each 
density range utilized in this analysis. As defined 
in the HCM: 
 
LOS "A" represents unrestricted operations. 
Density is low enough to permit smooth merging 
and diverging, with virtually no turbulence in the 
traffic stream. 
 
LOS "B" exists when merging and diverging 
maneuvers become noticeable to through drivers, 
and minimal turbulence occurs. Merging drivers 
must adjust speed to accomplish smooth transitions 
from the acceleration lane to the freeway. 
 
LOS “C” exists when speed within the influence area begins to decline as turbulence levels 
become noticeable. Both ramp and freeway vehicles begin to adjust their speeds to accomplish 
smooth transitions. 
 
LOS “D” exists when turbulence levels in the influence area become intrusive, and virtually all 
vehicles slow to accommodate merging and diverging. Some ramp queues may form at heavily 
used on-ramps, but freeway operation remains stable. 
 
LOS “E” represents conditions approaching capacity. Speeds reduce significantly, and virtually 
all drivers feel turbulence. Flow levels approach capacity, and small changes in demand or 
disruptions within the traffic stream can cause both ramp and freeway queues to form. 
 

Table 2.1.5 Merge and Diverge 
Level of Service 

Level of Service Density Range (pc/mi/ln) 

A 0.0 – 10.0 

B 10.1 – 20.0 

C 20.1 – 28.0 

D 28.1 – 35.0 

E > 35.0 

F Demand exceeds capacity 

Source: HCM 2000, Chapter 25 
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LOS “F” exists when the demand exceeds the capacity of upstream or downstream freeway 
sections or the capacity of an off-ramp. 
 
The density and LOS for each of the ramps along I-405 within the study area for each alternative 
are based on projected Opening Year (2020) traffic volumes and Design Year (2040) traffic 
volumes. Opening Year analyses are based on 2020 volumes. For the Design Year (2040) 
conditions, two separate analyses were conducted for ramps and ramp-freeway junctions. The 
first analysis, labeled Unconstrained Mainline Volumes, was based on the projected traffic 
(demand volumes) for both the freeway lanes and the ramps. However, in many cases, projected 
mainline demand exceeds available capacity, thereby impacting the ramp-freeway junction. The 
second analysis, labeled Constrained Mainline Volumes, caps the freeway volumes at a 
maximum of 1850 vehicles per lane, the value at which both throughput and speed begin 
decreasing. By constraining the mainline volumes, the second analysis provides an evaluation of 
the ramp-freeway junction analysis without being overshadowed by oversaturated conditions on 
the freeway. This second analysis provides an analysis of how well the ramp junctions operate 
when the freeway mainline is congested but not oversaturated. 
 
 
2.1.3 Weaving Analysis Methodology 
 
The HCM 2000 defines weaving as the crossing of two or more traffic streams traveling in the 
same general direction along a significant length of highway without the aid of traffic control 
devices. Weaving segments are formed when a merge area is closely followed by a diverge area, 
or when an on-ramp is closely followed by an off-ramp and the two are joined by an auxiliary 
lane. Weaving segments require intense lane-changing maneuvers as drivers must access lanes 
appropriate to their desired exit points. The weave analysis methodology is conducted between 
an on-ramp and an off-ramp spaced less than 2,500 feet apart. The analyses are conducted using 
the HCS 2000 software. The results are calculated based on the existing or proposed design 
alternatives, as appropriate, for the I-405 Freeway and collector-distributor roads. 
 
Three geometric variables influence weaving segment operations: configuration, length, and 
width. The three types of geometric configurations of weaving are defined as follows: 

 Type A – Weaving vehicles for both movements must make one lane change to 
successfully complete a weaving maneuver. 

 
 Type B – Weaving vehicles in one movement may complete a weaving maneuver 

without making a lane change, whereas other vehicles in the weaving segment must make 
one lane change to successfully complete a weaving maneuver. 
 

 Type C – Weaving vehicles in one movement may complete a weaving maneuver 
without making a lane change, whereas other vehicles in the weaving segment must make 
two or more lane changes to successfully complete a weaving maneuver. 

 
The second geometric variable influencing the operation of a weaving segment is length. The 
length of the weaving segment constrains the time and space in which the driver must make all 
required lane changes. The third geometric variable influencing the operation of the weaving 
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Source: HCM 2000, Chapter 24 

segment is its width, which is defined as the total number of lanes between the entry and exit 
gore areas, including the auxiliary lane, if present. 
 
The Level of Service (LOS) of weaving segments is based on the density (pc/mi/ln) which is 
computed using the traffic flow rates, free flow speeds, and weaving segment configuration type. 
The LOS criteria for weaving segments for freeways and collector distributor roads is provided 
in Table 2.1.6. 
 
The weaving density and LOS for 
the freeway and collector/ 
distributor roads for each 
alternative are based on future 
traffic volumes. Opening Year 
analyses are based on 2020 
volumes. For the Design Year 
(2040) conditions, two separate 
analyses were conducted to 
evaluate freeway weaving 
conditions. The first analysis, 
labeled Unconstrained Mainline 
Volumes, was based on the 
projected traffic (demand 
volumes) for both the freeway 
lanes and the ramps. The second 
analysis, labeled Constrained Mainline Volumes, caps the freeway volumes at a maximum of 
1850 vehicles per lane for the same reasons mentioned at the end of Section 2.1.2 in the ramp 
junctions discussion.  

Table 2.1.6 Weaving Level of Service 

LOS 
Density (pc/mi/ln) 

Freeway Weaving 
Segment 

Collector-Distributor 
Weaving Segments 

A ≤ 10.0 ≤ 12.0 

B > 10.0-20.0 > 12.0-24.0 

C > 20.0-28.0 > 24.0-32.0 

D > 28.0-35.0 > 32.0-36.0 

E > 35.0-43.0 > 36.0-40.0 

F > 43.0 > 40.0 
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2.2 Freeway Traffic Volumes 
 
 
This section provides a description of the methodology utilized to determine freeway traffic 
volumes for existing conditions, Opening Year (2020) conditions, and Design Year (2040) 
conditions. 
 
2.2.1 Existing (2009) Traffic Volume 
 
Existing traffic volumes for the mainline freeway were obtained from Caltrans Performance 
Management System (PeMS) data and Caltrans published traffic volume data available on the 
Caltrans website. The PeMS system is managed by the Department of Electrical Engineering and 
Computer Science at the University of California, Berkeley, in cooperation with Caltrans, the 
California Partners for Advanced Transit and Highways, and the Berkeley Transportation 
System. In addition, freeway traffic speed data were also obtained from the PeMS data that is 
available. Speed profiles show the actual speed of traffic flowing on the freeway system 
throughout the day. Existing (2009) two-way freeway traffic volumes at selected locations are 
included on Table 2.2.1. 
 

Table 2.2.1: Freeway Average Daily Traffic (ADT) Volumes - Existing and Future 

Location 
Existing Condition1

(Year 2009) 
Opening Day2 
(Year 2020) 

Design Year 3 
(Year 2040) 

I-405 Freeway       

SR-22 East – I-605 370,260 453,580 508,780 

Brookhurst Street – SR-22 East 257,400 309,270 343,640 

SR-73 – Brookhurst Street 306,900 374,300 418,960 

Notes: 
1. Year 2009 ADT volumes are based on 2008 Caltrans published data adjusted down by 1% in accordance with similar 

measured decreases throughout the area. 
2. Year 2020 ADT volumes are based on interpolation of Year 2009 and Year 2040 traffic forecasts weighted for expected 

land use growth.  
3. Year 2040 ADT volumes are based on the OCTAM 2035 traffic forecasts increased by 1% to Year 2040. 
4. Estimated I-405 ADT Volumes and Vehicle Miles Travelled (VMT) for existing and future conditions for each Alternative 

are provided in Appendix A2. 

 
2.2.2 Future Years Traffic Volumes (2020 and 2040) 
 
The traffic forecasts for the project were developed using the Orange County Transportation 
Analysis Model (OCTAM) version 3.3. OCTAM is a regional model that is based on the 
traditional four-step sequential modeling methodology (each step of which is described below). 
The model incorporates multi-modal analytical capabilities to analyze the following modes of 
travel: autos, local and express bus transit, urban rail, commuter rail, toll roads, carpools and 
truck traffic, as well as non-motorized transportation which includes pedestrian and bicycle trips. 
The model responds to changes in land use types, household characteristics, transportation 
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infrastructure, and travel costs such as transit fares, parking costs, tolls, and auto operating costs. 
OCTAM is a state-of-the-practice travel demand forecasting model designed to address 
transportation issues mandated by state and federal legislation and has been used extensively for 
freeway and toll road improvement projects throughout Orange County.  
 
OCTAM uses socioeconomic data to estimate trip generation and mode choice, as well as several 
submodels to address complex travel behavior and multi-modal transportation issues. 
Socioeconomic data projections utilize a market based approach that links international, national, 
and state economic and demographic trends to regional growth at the county level. In Orange 
County, sub-county level data are developed by the Center for Demographic Research (CDR) at 
California State University, Fullerton, in coordination with cities’ and county’s general plans, as 
well as major land developers. 
 
The CDR develops and maintains the Orange County Projections (OCP) of population, housing, 
and employment data at the lowest level geography, in a Geographic Information System, such 
that it can readily be aggregated to the OCTAM traffic analysis zones. In addition to the three 
basic socioeconomic variables, the CDR develops several other modeling variables used in 
OCTAM. The socioeconomic data used in forecasting traffic on I-405 are from the OCP 2006 
projections. The socioeconomic data used for OCTAM include the following developed at the 
level of the Traffic Analysis Zone (TAZ):  
 

o Resident Population: Total persons excluding institutionalized persons in census-defined 
group quarters. 

o Employed Residents: Total employed persons 16 years and over (including part-time 
workers, self-employed workers and unpaid family workers). 

o Median Income: Median household income in 1989 dollars. 

o Single-Family Dwelling Units: Occupied single-family detached housing units. 

o Multiple-Family Dwelling Units: Occupied multi-family housing units. 

o Total Dwelling Units: Total occupied housing units. 

o Household Size: Average persons per total occupied housing unit. 

o Auto Ownership: Total number of vehicles available per household.  

o Total Employment: All employees including military personnel, civilian personnel and 
self-employed. 

o Retail Employment: All employees in occupation categories listed under Standard 
Industrial Classification (SIC) Division G, major groups 52-59. 

o Service Employment: All employees in occupation categories listed under SIC Divisions 
I, major groups 70-89. 

o Other Employment: Total Employment excluding Retail and Service Employment. 

o School Enrollment: Total number of students attending public and private elementary, 
junior high, and high schools. 
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o University Enrollment: Total number of students attending major public and private 
colleges and universities. 

o Zonal Area: Total acreage of zone. 
 
The traditional four steps of the forecasting process used in the OCTAM forecast modeling are: 
trip generation, trip distribution, modal choice, and trip assignment. The socioeconomic data are 
used to complete the first step in the four step process. The first step calculates the number of 
trips generated in each TAZ. The second step distributes the trips generated in each TAZ to 
every other zone in the model. The third step identifies the number of trips between each pair of 
zones for each mode of travel using some of the socioeconomic data and mode choice 
submodels. The fourth step assigns the vehicle travel to the roadway network and transit travel to 
the transit network. The roadway network used in the model includes the characteristics of 
existing roadways in the arterial and higher roadway classifications as well as any projects 
programmed for implementation or for which a Final Environmental Document has been 
approved.  
 
OCTAM has separate models for the morning peak (6:00-9:00 AM), midday (9:00 AM – 3:00 
PM), evening peak (3:00-7:00 PM), and nighttime (7:00 PM – 6:00 AM) periods. Following use 
of a four step model such as OCTAM, a set of “post-processing” procedures is applied to refine 
the model outputs. Four post-processing procedures were applied to the OCTAM outputs. In the 
first two of these post-processing procedures, the model output was converted from peak period 
to peak hour using standard factors developed for that conversion and adjusted to correct for 
limitations of the model identified by modeling the existing (or recent) condition and comparing 
the model outputs with known conditions for the period modeled.  
 
In the third post-processing procedure the forecasts were adjusted from year 2035 to year 2040. 
The OCP 2006 provides socioeconomic data to year 2035 in five year increments. Consequently, 
OCTAM has an horizon forecast year of 2035. The I-405 Project requires a forecast year for 
2040, 20 years after the Project is estimated to be open to traffic. A growth factor was developed 
for the period from year 2035 to year 2040 based on the assumption that the rate of growth from 
year 2030 to year 2035 would continue from year 2035 to year 2040. The growth in population 
and employment in Orange County from year 2030 to year 2035 is approximately one percent. 
Year 2035 volumes were therefore increased by one percent to provide year 2040 forecasts.  
 
In the fourth and final procedure the volumes were adjusted to maintain conservation of flow, 
which is the concept that traffic on a specified roadway segment is the sum of traffic on the 
adjacent segment adjusted for turns onto or off of the roadway where the adjacent segment meets 
the specified segment. Conservation of flow is especially critical in the analysis of I-405 because 
of the controlled access of the roadway at entrance and exit ramps.  
 
For the I-405 Improvement Project a single demand forecast was prepared. Forecasts for each of 
the alternatives utilize the same total traffic volumes on a segment but redistribute volumes 
among the different lane types, as necessary. For example, under the No Build Alternative 
corridor traffic between Beach Boulevard and Bolsa Avenue is distributed across the existing 
HOV lane and four general purpose lanes in each direction. Under Alternative 2, the same 
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corridor traffic between Beach Boulevard and Bolsa Avenue is distributed across the seven lanes 
in Alternative 2 – one HOV lane and six general purpose lanes in each direction.  
 
With respect to distribution of traffic between the general purpose and HOV lanes, the demand-
to-capacity ratios for the two lane types are expected to be similar. Forecast HOV volumes are 
expected to be a much higher percentage of total traffic than the available percentage of total 
capacity in the HOV lanes. For example, under Alternative 2 in the area between Beach 
Boulevard and Bolsa Avenue, the one HOV lane in each direction represents approximately 14% 
of total capacity. HOV volumes are approximately 20% of total volume. If all of the eligible 
HOVs used the HOV lane, its d/c ratio would be higher than the d/c in the general purpose lanes, 
resulting in poorer traffic service in the HOV lane than in the general purpose lanes. Due to the 
assumption of continuous access between the general purpose lanes and HOV lanes under future 
conditions, motorists can be expected to adjust their choice of lane type such that traffic will be 
balanced between the HOV and general purpose lanes. The assumption of such a balance applies 
to the portion of I-405 south of SR-22 East. North of SR-22 East to I-605 there are two HOV 
lanes in each direction and eight general purpose lanes; the HOV lanes represent 20% of total 
capacity. Since not all HOVs will be in the HOV lanes, there is expected to be a lower d/c ratio 
in the HOV lanes than in the general purpose lanes north of SR-22 East. 
 
The determination of Year 2020 traffic volumes was completed in two steps. Step one involved 
evaluating the projected growth in population and employment for Year 2020 based on 
information obtained from SCAG and comparing that with existing (2009) and future (2040) 
projections. It was determined that of the total growth in population and employment expected to 
occur between 2009 and 2040, a total of 61% of this growth was expected to be realized by Year 
2020. Step two of the Year 2020 traffic volume process involved assigning 61% of the increase 
in traffic between Year 2009 and Year 2040 to Year 2020 conditions. 
 
A summary of Average Daily Traffic Volumes based on the discussion above is provided in 
Table 2.2.1 for freeway segments in the project area for existing conditions as well as projected 
volumes for Year 2020 and Year 2040 conditions. Existing peak hour mainline volumes are 
presented on Table 2.3.1 in Section 2.3. Expected peak hour mainline demand for 2020 and 
2040 conditions are presented in Tables 2.4.1 and 2.4.2, respectively, in Section 2.4. 
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2.3 Existing (2009) Conditions Analysis 
 
 
This section of the report provides an analysis of the mainline freeway as well as the 
freeway/ramp junction locations for existing (2009) conditions. 
 
2.3.1. Freeway Analysis and Levels of Service 
 
The HCM provides the methodology to analyze the LOS on freeway segments based on speed-
flow-density relationships. The measure used to provide an estimate of LOS is density. The 
methodology in the HCM does not apply to facilities where the free flow speed is less than 55 
miles per hour. When the freeway speeds drop below 55 miles per hour, the density is greater 
than 45 passenger cars per mile per lane. Existing average speeds for I-405 for the AM and PM 
peak hours are provided in Appendix A3. 
 
For the existing conditions analysis in this section, measured vehicle speeds were obtained from 
the PeMS system. The density calculations were conducted based on these measured freeway 
speeds. As indicated above, where the measured speed fell below 55 miles per hour, the density 
is not calculated and the LOS is “F”. 
 
Currently I-405 generally consists of four lanes in each direction north of Brookhurst Street 
within the project area. I-405 in the study area also has one HOV lane in each direction. Existing 
(2009) lane schematics and AM and PM peak hour traffic volumes for the I-405 mainline and all 
interchange ramps within the project limits are illustrated on Figure 2.3.1. 
 
Table 2.3.1 summarizes the findings for existing Year 2009 northbound and southbound freeway 
conditions. The HCS basic freeway segment LOS analysis worksheets for existing conditions are 
provided in Appendix A4.  
 
The LOS for the HOV lanes was determined based on density. Volume-to-capacity (v/c) ratios 
were determined for both mainline and HOV facilities. For existing conditions, it was 
determined in consultation with Caltrans that for purposes of this report, the capacity of one 
HOV lane without continuous access is 1,650 vehicles per hour and for locations that have two 
HOV lanes, the capacity is 3,400 vehicles per hour. Table 2.3.1 shows the LOS for the various 
HOV lane segments in the project area.  
 
In general, under existing conditions the freeway mainline operates at LOS F in the AM peak 
hour in the southbound direction, and LOS D-F in the northbound direction. In the PM peak 
hour, the freeway mainline LOS is F in the northbound direction and C-F in the southbound 
direction. HOV lanes operate at LOS B-D in the AM peak hour in both directions, and C-F in the 
PM peak hour in both directions. 
 
2.3.2. Ramps and Ramp-Freeway Junction Analysis and Levels of Service 
 
The ramp-freeway junction analyses are performed using the HCS 2000 software. The freeway 
ramp junction analysis is based on five key elements: 
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 Freeway mainline volume 
 Number of lanes on the freeway 
 Number of lanes on the ramp 
 Ramp volumes 
 Percentage of trucks on the freeways and ramps 

 
The density and LOS for each of the ramps along I-405 within the study area is based on existing 
traffic volumes. Table 2.3.2 provides a summary of the findings from the analyses. The v/c ratio 
for each of the freeway ramps is also presented. The HCS ramp-freeway junction LOS analysis 
worksheets for existing conditions are provided in Appendix A4.  
 
Under existing conditions, the freeway/ramp junction peak hour LOS generally varies from B to 
F, with most ramps north of the Euclid Street/Ellis Avenue interchange operating at LOS E/F 
during both the AM and PM peak periods. 
 
2.3.3. Weaving Analysis 
 
The weaving analysis is conducted between an on-ramp and an off`-ramp of adjacent 
interchanges spaced less than 2,500 feet apart. Separate analyses are conducted, as appropriate, 
separately for freeways and collector-distributor roads. Weaving analyses for Existing 
Conditions are based on Year 2009 traffic volumes. Table 2.3.3 summarizes the weaving 
analysis findings for Existing (2009) conditions for both the freeway and the collector-distributor 
roads; the density and LOS for all the weaving sections are shown. The HCS freeway and 
collector-distributor road weaving analysis LOS worksheets for Existing (2009) Conditions are 
provided in Appendix A4.  
 
Most mainline freeway weaving segments and collector-distributor roads operate at LOS E or 
better, with the notable exceptions of the northbound collector-distributor road at the I-
405/Beach Boulevard interchange and the southbound collector-distributor road at the I-
605/Katella Avenue interchange, which both operate at LOS F during the AM and PM peak 
hours. 
 
2.3.4. Existing Analysis Summary 
 
Table 2.3.1 documents the existing freeway mainline Level of Service under 2009 traffic 
conditions for both general purpose lanes and HOV lanes on an individual link basis.  
Table 2.3.4 presents an overall summary of Level of Service under existing traffic conditions for 
both general purpose lanes and HOV lanes in the AM and PM peak hours. To simplify 
comparisons with future conditions and alternatives, the entire study area has been divided into 
three segments: SR-73 to Brookhurst Street, Brookhurst Street to SR-22 East, and SR-22 East to 
I-605. This segmentation is generally based on the similarity of cross sectional features by 
segment. The segment from SR-73 to Brookhurst Street is characterized by lane drops and adds. 
The segment from Brookhurst Street to SR-22 East has a consistent number of lanes in each of 
the existing and alternative conditions. The segment from SR-22 East to I-605 also has a 
consistent number of lanes in each condition. 
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In general, based on the worst link in both the general purpose lanes and the HOV lanes, the 
southern project segment (SR-73 to Brookhurst Street) operates at acceptable LOS (B-D) 
northbound in the AM peak period and southbound in the PM peak period, but an unacceptable 
LOS (F) southbound in the AM peak and northbound in the PM peak. Both the central segment 
(Brookhurst Street to SR-22 East) and the northern segment (SR-22 East to I-605) generally 
operate at LOS F in both directions during the AM and PM peak hours. 
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Density1 LOS2 Density1 LOS2

I‐405 Southbound ‐

SR‐22 Eastbound to Seal Beach Boulevard
24.7 C 32.0 D

I‐405 Southbound ‐

Harbor Boulevard to Fairview Road
36.8 E 23.2 C

SR‐73 Northbound ‐

Bear Street to Fairview Road
17.1 B 19.6 B

SR‐73 Southbound ‐

Fairview Road to Bear Street
19.6 B 16.0 B

Northbound C‐D Road 32.5 D 29.5 C

Southbound C‐D Road 37.8 E 22.9 B

Northbound C‐D Road 17.1 B 36.7 E

Northbound C‐D Road 41.1 F 46.7 F

Southbound C‐D Road 16.8 B 24.2 C

Southbound C‐D Road 17.5 B 10.3 A

Southbound C‐D Road 49.6 F 49.2 F

Notes:

           1. Density is shown in passenger cars/mile/lane (pc/mi/ln).

           2. Level of Service (LOS) is based on density (pc/mi/ln). The density LOS thresholds are different 

               for the freeway mainline and collector‐distributor roads. Refer to Table 2.1.3 for the LOS criteria.

           3. Highway Capacity Software analysis worksheets are included in Appendix A4.

Table 2.3.3 Existing (2009) Weaving Level‐of‐Service

Freeway and Collector‐Distributor Roads

Weaving Segment

AM Peak Hour PM Peak Hour

Brookhurst Street & Talbert Avenue Interchange at I‐405

Magnolia Avenue & Warner Avenue Interchange at I‐405

Beach Boulevard & Edinger Avenue Interchange at I‐405

Goldenwest Street & Bolsa Avenue Interchange at I‐405

Katella Avenue/Willow Street Interchange at I‐605

Freeway Mainline

Collector‐Distributor (C‐D) Roads

                             Albert Grover & Associates  3/28/2011                              2.3-11



GP HOV GP HOV

D B F D

F D F D

F D F D

GP HOV GP HOV

F F D D

F F F E

F F F F

Notes:

1. Level of Service (LOS) is based on density (pc/mi/ln) per Highway Capacity Manual.

2. LOS reported is for worst case link within each study segment.

3. GP = General Purpose; HOV = High Occupancy Vehicle.

SR‐73 to Brookhurst 

Brookhurst to SR‐22 East

SR‐22 East to I‐605

Level of Service1, PM

Study Segment

Existing (2009)

NB SB

SR‐73 to Brookhurst 

Brookhurst to SR‐22 East

SR‐22 East to I‐605

Table 2.3.4: Existing (2009) Level of Service Summary ‐ AM & PM

Level of Service1, AM

Study Segment

Existing (2009)

NB SB

                         Albert Grover & Associates  03/31/2011                          2.3-12



I-405 Improvement Project Traffic Study  Freeway Component 
  No Build Alternative Analysis 

Albert Grover & Associates 2.4-1 Orange County Transportation Authority 

2.4 No Build (Baseline) Alternative Analysis 
 
 
The No Build Alternative assumes that no improvements have been made to I-405 with the 
exception of improvements related to the West County Connectors Project, as described in 
Section 1 of this report. The following analysis is based on the assumption that I-405 general 
purpose lanes, HOV lanes, ramps, and collector-distributor geometrics are identical to the 
Existing Condition geometrics. 
 
2.4.1 Freeway Analysis and Levels of Service 
 
In this section, the No Build Alternative is analyzed using projected Opening Year (2020) traffic 
volumes and Design Year (2040) traffic volumes.  
 
As in the previous section, the HCM methodology was used to analyze the LOS on freeway 
segments based on speed-flow-density relationships. The measure used to provide an estimate of 
LOS is density. A base free flow speed of 70 miles per hour was used to facilitate calculating the 
density and LOS for each freeway segment. 
 
The Opening Year (2020) and Design Year (2040) No Build Alternative AM/PM peak hour 
traffic volumes along with lane schematics for the I-405 mainline and all interchange ramps 
within the project limits are illustrated on Figures 2.4.1 and 2.4.2, respectively. 
 
Tables 2.4.1 and 2.4.2 summarize the findings for Opening Year (2020) and Design Year (2040) 
northbound and southbound freeway conditions for the No Build Alternative. The peak hour 
capacity, demand volume, demand-to-capacity (d/c) ratio, density and LOS for all the freeway 
segments are shown. The HCS basic freeway segment LOS analysis worksheets for No Build 
Alternative conditions for Opening Year (2020) and Design Year (2040) are provided in 
Appendix B1 and B2, respectively.  
 
In general, under both 2020 and 2040 conditions for the No Build Alternative, the freeway 
mainline (including both general purpose lanes and HOV lanes) is expected to operate at LOS F 
in both the AM and PM peak hours in both the southbound and northbound directions. 
 
2.4.2 Ramps and Ramp-Freeway Junction Analysis and Levels of Service 
 
The density and LOS for each of the ramps along I-405 within the study area for the No Build 
Alternative are based on projected Opening Year (2020) traffic volumes and Design Year (2040) 
traffic volumes. Table 2.4.3 provides a summary of the findings from the analyses for Opening 
Year (2020) conditions. As discussed under the Analysis Methodology (Section 2.1.2), for the 
Design Year (2040) condition two separate analyses were conducted for ramps and ramp-
freeway junctions: one for Unconstrained Mainline Volumes and another for Constrained 
Mainline Volumes.  
 
Tables 2.4.4 and 2.4.5 provide a summary of the findings from the analyses for Design Year 
(2040) conditions for the AM and PM time periods, respectively. The peak hour capacity, 
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demand volume, demand-to-capacity (d/c) ratio, density and LOS for each of the freeway ramps 
are presented. The HCS ramp-freeway junction LOS analysis worksheets for No Build 
conditions for Opening Year (2020) and Design Year (2040) are provided in Appendix B1 and 
B2, respectively.  
 
Under Opening Year (2020) conditions, the freeway/ramp junction peak hour LOS generally 
varies from C to F from the Brookhurst Street Interchange to the south, with all ramps north of 
the Brookhurst Street Interchange expected to operate at LOS F during both the AM and PM 
peak periods. 
 
Under Design Year (2040) conditions for the Unconstrained Analysis, all ramps are expected to 
operate at LOS F during the AM and PM peak periods, with the exception of Harbor Boulevard, 
Fairview Road, and Bristol Street interchanges, where LOS varies from C to F. For 2040 
conditions under the Constrained Analysis, ramps are expected to operate at LOS ranging from B 
to F. 
 
2.4.3 Weaving Analysis 
 
The weaving analysis is conducted between an on-ramp and an off-ramp spaced less than 2,500 
feet apart. Separate analyses are conducted, as appropriate, for freeways and collector-distributor 
roads. Weaving analyses for the No Build Alternative are based on projected Opening Year 
(2020) traffic volumes and Design Year (2040) traffic volumes. 
 
Table 2.4.6 summarizes the weaving analysis findings for Opening Year (2020) conditions for 
Alternative 1 for both the freeway and the collector-distributor roads. For the Design Year 
(2040) conditions, two separate analyses were conducted to evaluate freeway weaving 
conditions: one for Unconstrained Mainline Volumes, and another for Constrained Mainline 
Volumes. 
 
Table 2.4.7 provides a summary of the findings from the freeway weaving analyses for No Build 
Alternative for Design Year (2040) conditions. Table 2.4.8 summarizes the weaving analysis 
findings for Future Year (2040) conditions for the No Build Alternative for the collector-
distributor roads; the density and LOS for all the weaving sections are shown. The HCS freeway 
and collector-distributor road weaving analysis LOS worksheets for the No Build Alternative 
conditions for Opening Year (2020) and Future Year (2040) are provided in Appendix B1 and 
B2, respectively.  
 
Under 2020 No Build conditions, the LOS for weaving segments on the mainline and for 
collector-distributor roads varies, with many operating at LOS F during the AM or PM peak 
hour. For the 2040 No Build conditions, the freeway and collector-distributor roads weaving 
LOS varies from B to F during both AM and PM peak hours under both unconstrained and 
constrained analysis scenarios.  
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2.4.4 No Build Analysis Summary 
 
Tables 2.4.1 and 2.4.2 document that LOS F during AM and PM peak times is expected to occur 
on nearly all segments in 2020 and on all segments in 2040. Year 2020 and 2040 traffic demand 
will increase compared to the existing demand, and the lack of infrastructure improvement will 
result in increased travel time and delay.  
 
Table 2.4.9 presents LOS and throughput for No Build conditions for the corridor’s three 
summary segments. The table shows that all segments are expected to operate at LOS F during 
peak hours. Due to the jammed LOS F conditions, throughput is calculated based on 1,200 
vehicles per lane per hour, consistent with the methodology described in Section 2.1. 
 
Table 2.4.10 summarizes the speed index and d/c ratios for 2040 conditions under the No Build 
Alternative. The table shows that d/c ratios are expected to be in excess of 1.30 along the entire 
corridor. The speed index ranges from 5 to 21 depending upon segment, direction of travel, and 
peak hour. 
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Density1 LOS2 Density1 LOS2

I‐405 Southbound ‐

SR‐22 Eastbound to Seal Beach Boulevard
31.6 D 37.2 E

I‐405 Southbound ‐

Harbor Boulevard to Fairview Road
43.9 F 28.5 D

SR‐73 Northbound ‐

Bear Street to Fairview Road
19.7 B 24.1 C

SR‐73 Southbound ‐

Fairview Road to Bear Street
25.2 C 19.8 B

Northbound C‐D Road 40.2 F 37.6 E

Southbound C‐D Road 40.8 F 24.7 C

Northbound C‐D Road 19.2 B 43.8 F

Northbound C‐D Road 44.6 F 57.3 F

Southbound C‐D Road 19.3 B 27.1 C

Southbound C‐D Road 20.1 B 11.3 A

Southbound C‐D Road 53.6 F 53.2 F

Notes:

           1. Density is shown in passenger cars/mile/lane (pc/mi/ln).

           2. Level of Service (LOS) is based on density (pc/mi/ln). The density LOS thresholds are different 

               for the freeway mainline and collector‐distributor roads. Refer to Table 2.1.3 for the LOS criteria.

           3. Highway Capacity Software analysis worksheets are included in Appendix B1.

Brookhurst Street & Talbert Avenue Interchange at I‐405

Magnolia Avenue & Warner Avenue Interchange at I‐405

Beach Boulevard & Edinger Avenue Interchange at I‐405

Goldenwest Street & Bolsa Avenue Interchange at I‐405

Katella Avenue/Willow Street Interchange at I‐605

Collector‐Distributor (C‐D) Roads

Table 2.4.6 No Build Alternative (2020) Weaving Level‐of‐Service

Freeway and Collector‐Distributor Roads

Weaving Segment

AM Peak Hour PM Peak Hour

Freeway Mainline

                       Albert Grover & Associates      3/28/2011                      2.4-21
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Density1 LOS2 Density1 LOS2

Northbound C‐D Road 45.3 F 42.9 F

Southbound C‐D Road 42.7 F 25.9 C

Northbound C‐D Road 20.7 B 48.3 F

Northbound C‐D Road 46.8 F 64.2 F

Southbound C‐D Road 21.0 B 29.0 C

Southbound C‐D Road 21.7 B 12.0 B

Southbound C‐D Road 56.2 F 55.7 F

Notes:

           1. Density is shown in passenger cars/mile/lane (pc/mi/ln).

           2. Level of Service (LOS) is based on density (pc/mi/ln). The density LOS thresholds for the

               C‐D roads are shown in Table 2.1.3.

           3. Highway Capacity Software analysis worksheets are included in Appendix B2.

Magnolia Avenue & Warner Avenue Interchange at I‐405

Beach Boulevard & Edinger Avenue Interchange at I‐405

Goldenwest Street & Bolsa Avenue Interchange at I‐405

Katella Avenue/Willow Street Interchange at I‐605

Table 2.4.8 No Build Alternative (2040) Weaving Level‐of‐Service

Collector‐Distributor Roads

Interchange

Weaving Segment

AM Peak Hour PM Peak Hour

Brookhurst Street & Talbert Avenue Interchange at I‐405

                      Albert Grover & Associates  11/16/2010                         2.4-23



GP HOV GP HOV

F F F F

F F F F

F F F F

GP HOV GP HOV

Lanes 6 1 6 1

7200 1200 7200 1200

Lanes 4 1 4 1

4800 1200 4800 1200

Lanes 6 2 6 2

7200 2400 7200 2400

Notes:

1. Level of Service (LOS) is based on density (pc/mi/ln) per Highway Capacity Manual.

2. Traffic flow throughput is based on 1,200 vehicles/hour under LOS F conditions.

3. LOS reported is for worst case link within each study segment.

4. GP = General Purpose; HOV = High Occupancy Vehicle; Throughput units are vehicles/hour.

5. The LOS shown above applies for both AM and PM peak periods.

6000 6000

Brookhurst to SR‐22 East
Throughput

SR‐22 East to I‐605

9600 9600
Throughput

Study Segment

No Build Alternative (2040)

NB SB

8400 8400
Throughput

SR‐73 to Brookhurst 

Table 2.4.9: Level of Service and Throughput Summary

No Build Alternative (2040) ‐ AM & PM

Level of Service1

Study Segment

No Build Alternative (2040)

NB SB

Throughput2

SR‐73 to Brookhurst 

Brookhurst to SR‐22 East

SR‐22 East to I‐605

                          Albert Grover & Associates  03/31/2011                         2.4-24



GP HOV GP HOV

AM 21 21 5 5

PM 10 10 20 20

AM 5 5 5 5

PM 5 5 6 6

AM 7 15 5 10

PM 7 15 8 19

GP HOV GP HOV

AM 1.31 1.31 1.73 1.73

PM 1.49 1.49 1.33 1.33

AM 1.64 1.64 1.89 1.89

PM 1.76 1.76 1.61 1.61

AM 1.51 1.36 1.57 1.43

PM 1.52 1.37 1.47 1.33

Notes:

2. Demand‐to‐Capacity ratio reported is for worst case link within each study segment.

3. GP = General Purpose; HOV = High Occupancy Vehicle.

Table 2.4.10: Speed Index and Demand‐to‐Capacity Ratio Summary

No Build Alternative (2040) ‐ AM & PM

Study Segment

No Build Alternative (2040)

NB SB

NB SB

1. Relative Speed Index is based on Demand‐to‐Capacity ratios and speed curves developed by Bay Area 

    Metropolitan Transportation Commission.

Brookhurst to SR‐22 East

Speed Index1

SR‐73 to Brookhurst 

SR‐73 to Brookhurst 

Brookhurst to SR‐22 East

SR‐22 East to I‐605

SR‐22 East to I‐605

Demand‐to‐Capacity Ratio2

Study Segment

No Build Alternative (2040)

                          Albert Grover & Associates   11/16/2010                           2.4-25
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2.5 Alternative 1 Analysis 
 
 
Alternative 1 is a build alternative that would, in general, add one lane in each direction on I-405 
in the project area. The analysis is based on I-405 having five general purpose lanes and one 
HOV lane in each direction of travel between Brookhurst Street and Valley View Street, and 
additional lanes in other areas as described in Section 1 of the report.  
 
2.5.1 Freeway Analysis and Levels of Service 
 
In this section, Alternative 1 is analyzed using projected Opening Year (2020) traffic volumes 
and Design Year (2040) traffic volumes. The HCM methodology was used to analyze the LOS 
on freeway segments based on speed-flow-density relationships. The measure used to provide an 
estimate of LOS is density. A base free flow speed of 70 miles per hour was used to facilitate 
calculating the density and LOS for each freeway segment. 
 
The Opening Year (2020) and Design Year (2040) Alternative 1 AM/PM peak hour traffic 
volumes along with lane schematics for the I-405 mainline and all interchange ramps within the 
project limits are illustrated on Figures 2.5.1 and 2.5.2, respectively. 
 
Tables 2.5.1 and 2.5.2 summarize the findings for Opening Year (2020) and Design Year (2040) 
northbound and southbound freeway conditions for Alternative 1. The peak hour capacity, 
demand volume, demand-to-capacity (d/c) ratio, density and LOS for all the freeway segments 
are shown. The HCS basic freeway segment LOS analysis worksheets for Alternative 1 
conditions for Opening Year (2020) and Design Year (2040) are provided in Appendix C1 and 
C2, respectively.  
 
Under Alternative 1 conditions for Opening Year (2020), the freeway mainline (including both 
general purpose and HOV lanes) is expected to operate at LOS F during the AM and PM peak 
hours in both directions with few exceptions. Under Design Year (2040) traffic conditions, all 
lanes are expected to operate at LOS F during both AM and PM peak hours for both directions of 
travel. 
 
2.5.2 Ramps and Ramp-Freeway Junction Analysis and Levels of Service 
 
The density and LOS for each of the ramps along I-405 within the study area for Alternative 1 
are based on projected Opening Year (2020) traffic volumes and Design Year (2040) traffic 
volumes. Table 2.5.3 provides a summary of the findings from the analyses for Opening Year 
(2020) conditions. As discussed under Analysis Methodology (Section 2.1.2), for the Design 
Year (2040) conditions two separate analyses were conducted for ramps and ramp-freeway 
junctions: one for Unconstrained Mainline Volumes and another for Constrained Mainline 
Volumes. 
 
Tables 2.5.4 and 2.5.5 provide a summary of the findings from the analyses for Design Year 
(2040) conditions for the AM and PM time periods, respectively. The peak hour capacity, 
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demand volume, demand-to-capacity (d/c) ratio, density and LOS for each of the freeway ramps 
are presented. The HCS ramp-freeway junction LOS analysis worksheets for Alternative 1 for 
Opening Year (2020) and Design Year (2040) conditions are provided in Appendix C1 and C2, 
respectively.  
 
Under 2020 traffic conditions for Alternative 1, the ramp/ramp junction peak hour LOS generally 
varies from C to F, depending upon the particular time of day and direction of travel. Under 2040 
traffic conditions, the ramp/ramp junction peak hour LOS is primarily F under the unconstrained 
analysis, but varies from B to F under the constrained analysis. 
 
2.5.3 Weaving Analysis 

 
The weaving analysis is conducted between an on-ramp and an off`-ramp spaced less than 2,500 
feet apart. Separate analyses are conducted, as appropriate, for freeways and collector-distributor 
roads. Weaving analyses for Alternative 1 are based on projected Opening Year (2020) traffic 
volumes and Design Year (2040) traffic volumes. 
 
Table 2.5.6 summarizes the weaving analysis findings for Opening Year (2020) conditions for 
Alternative 1 for both the freeway and the collector-distributor roads. For the Design Year 
(2040) conditions, two separate analyses were conducted to evaluate freeway weaving 
conditions: one for Unconstrained Mainline Volumes, and another for Constrained Mainline 
Volumes.  
 
Table 2.5.7 provides a summary of the findings from the freeway weaving analyses for 
Alternative 1 for Design Year (2040) conditions. Table 2.5.8 summarizes the weaving analysis 
findings for Design Year (2040) conditions for Alternative 1 for the collector-distributor roads; 
the density and LOS for all the weaving sections are shown. The HCS freeway and collector-
distributor road weaving analysis LOS worksheets for Alternative 1 conditions for Opening Year 
(2020) and Design Year (2040) are provided in Appendix C1 and C2, respectively.  
 
All mainline freeway weaving segments and collector-distributor roads operate at an LOS B to F 
under both 2020 and 2040 conditions. 

 
2.5.4 Alternative 1 Analysis Summary 
 
Tables 2.5.1 and 2.5.2 document that this alternative does not completely eliminate the expected 
congestion resulting from future (2020 and 2040) traffic demand.  
 
Table 2.5.9 presents LOS and the percent increase in throughput (over No Build) for Alternative 
1 for the corridor’s three summary segments. The table shows that all segments are expected to 
operate at LOS F during peak hours. Due to the jammed LOS F conditions, throughput is 
calculated based on 1200 v/h/ln, consistent with the methodology described in Section 2.1. 
Alternative 1 provides 13% more throughput in the northern section of I-405, and 20% more  
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throughput in the central section of I-405 than the No Build Alternative provides. Throughput in 
the southern section remains similar to the No Build alternative since improvements in this 
segment are limited to the portion from Euclid Street to Brookhurst Street. 
 
Table 2.5.10 summarizes the speed index and d/c ratios for 2040 conditions under Alternative 1 
conditions. The table shows that d/c ratios are expected to be in excess of 1.20 along the entire 
corridor. The speed index ranges from 6 to 38 depending upon segment, direction of travel, and 
peak hour. Alternative 1 provides higher speed index values and lower d/c ratios for all three 
study segments. Relatively higher speeds can be expected if Alternative 1 is implemented than if 
no improvements are constructed. 
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Density1 LOS2 Density1 LOS2

I‐405 Northbound ‐

Seal Beach Boulevard to SR ‐22 Westbound 
32.9 D 38.0 E

I‐405 Southbound ‐

SR‐22 Eastbound to Seal Beach Boulevard
31.0 D 36.9 E

I‐405 Southbound ‐

Harbor Boulevard to Fairview Road
43.9 F 28.5 D

SR‐73 Northbound ‐

Bear Street to Fairview Road
19.7 B 24.1 C

SR‐73 Southbound ‐

Fairview Road to Bear Street
25.2 C 19.8 B

Southbound C‐D Road 22.2 B 12.6 B

Southbound C‐D Road 53.6 F 53.2 F

Notes:

           1. Density is shown in passenger cars/mile/lane (pc/mi/ln).

           2. Level of Service (LOS) is based on density (pc/mi/ln). The density LOS thresholds are different 

               for the freeway mainline and collector‐distributor roads. Refer to Table 2.1.3 for the LOS criteria.

           3. Highway Capacity Software analysis worksheets are included in Appendix C1.

Goldenwest Street/Bolsa Avenue Interchange at I‐405

Katella Avenue/Willow Street Interchange at I‐605

Table 2.5.6 Alternative 1 (2020) Weaving Level‐of‐Service

Freeway and Collector‐Distributor Roads

Weaving Segment

AM Peak Hour PM Peak Hour

Freeway Mainline

Collector‐Distributor (C‐D) Roads

                      Albert Grover & Associates  3/28/2011                         2.5-21
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Density1 LOS2 Density1 LOS2

Southbound C‐D Road 24.0 B 13.4 B

Southbound C‐D Road 56.2 F 55.7 F

Notes:

           1. Density is shown in passenger cars/mile/lane (pc/mi/ln).

           2. Level of Service (LOS) is based on density (pc/mi/ln). The density LOS thresholds for the

               C‐D roads are shown in Table 2.1.3.

           3. Highway Capacity Software analysis worksheets are included in Appendix C2.

Katella Avenue/Willow Street Interchange at I‐605

Table 2.5.8 Alternative 1 (2040) Weaving Level‐of‐Service

Collector‐Distributor (C‐D) Roads 

Interchange

Weaving Segment

AM Peak Hour PM Peak Hour

Goldenwest Street & Bolsa Avenue Interchange at I‐405

                           Albert Grover & Associates  11/16/2010                            2.5-23
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2.6 Alternative 2 Analysis 
 
 
Alternative 2 is a build alternative that would, in general, add two lanes in each direction on I-
405 in the project area. The analysis is based on I-405 having six general purpose lanes and one 
HOV lane in each direction of travel between Brookhurst Street and Valley View Street, and 
additional lanes in other areas as described in Section 1 of the report.  
 
2.6.1 Freeway Analysis and Levels of Service 
 
In this section, Alternative 2 is analyzed using projected Opening Year (2020) traffic volumes 
and Design Year (2040) traffic volumes. HCM methodology was used to analyze the LOS on 
freeway segments based on speed-flow-density relationships. The measure used to provide an 
estimate of LOS is density. A base free flow speed of 70 miles per hour was used to facilitate 
calculating the density and LOS for each freeway segment. 
 
The Opening Year (2020) and Design Year (2040) Alternative 2 AM/PM peak hour traffic 
volumes along with lane schematics for the I-405 mainline and all interchange ramps within the 
project limits are illustrated on Figures 2.6.1 and 2.6.2, respectively. 
 
Tables 2.6.1 and 2.6.2 summarize the findings for Opening Year (2020) and Design Year (2040) 
northbound and southbound freeway conditions for Alternative 2. The peak hour capacity, 
demand volume, demand-to-capacity (d/c) ratio, density and LOS for all the freeway segments 
are shown. The HCS basic freeway segment LOS analysis worksheets for Alternative 2 
conditions for Opening Year (2020) and Design Year (2040) are provided in Appendix D1 and 
D2, respectively.  
 
In general, under Alternative 2 conditions for 2020, the freeway mainline general purpose lanes 
and HOV lanes are expected to operate at LOS D to F in the AM and PM peak hours in the 
southbound and northbound directions, with LOS D more prevalent in the northern section of I-
405. Under Design Year (2040) conditions, all general purpose lanes and HOV lanes are 
expected to operate at LOS F during both AM and PM peak hours. 
 
2.6.2 Ramps and Ramp-Freeway Junction Analysis and Levels of Service 
 
The density and LOS for each of the ramps along I-405 within the study area for Alternative 2 
are based on projected Opening Year (2020) traffic volumes and Design Year (2040) traffic 
volumes. Table 2.6.3 provides a summary of the findings from the analyses for Opening Year 
(2020) conditions. As discussed under Analysis Methodology (Section 2.1.2), for the Design 
Year (2040) conditions two separate analyses were conducted for ramps and ramp-freeway 
junctions: one for Unconstrained Mainline Volumes and another for Constrained Mainline 
Volumes.  
 
Tables 2.6.4 and 2.6.5 provide a summary of the findings from the analyses for Design Year 
(2040) conditions for the AM and PM time periods, respectively. The peak hour capacity, 
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demand volume, demand-to-capacity (d/c) ratio, density and LOS for each of the freeway ramps 
are presented. The HCS ramp-freeway junction LOS analysis worksheets for Alternative 2 for 
Opening Year (2020) and Design Year (2040) conditions are provided in Appendix D1 and D2, 
respectively.  
 
Under 2020 conditions, the ramp/ramp junction peak hour LOS generally varies from B to F, 
with most ramps north of the Brookhurst Street/Talbert Avenue Interchange operating at LOS C 
to E during both the Am and PM peak periods. Under 2040 conditions, the peak hour LOS 
generally ranges from D to F for the unconstrained analysis, and C to E for the constrained 
analysis. 
 
2.6.3 Weaving Analysis 

 
The weaving analysis is conducted between an on-ramp and an off`-ramp spaced less than 2,500 
feet apart. Separate analyses are conducted, as appropriate, for freeways and collector-distributor 
roads. Weaving analyses for Alternative 2 are based on projected Opening Year (2020) traffic 
volumes and Design Year (2040) traffic volumes. 
 
Table 2.6.6 summarizes the weaving analysis findings for Opening Year (2020) conditions for 
Alternative 2 for both the freeway and the collector-distributor roads. For the Design Year 
(2040) conditions, two separate analyses were conducted to evaluate freeway weaving 
conditions: one for Unconstrained Mainline Volumes, and another for Constrained Mainline 
Volumes.  
 
Table 2.6.7 provides a summary of the findings from the freeway weaving analyses for 
Alternative 2 for Design Year (2040) conditions. Table 2.6.8 summarizes the weaving analysis 
findings for Design Year (2040) conditions for Alternative 2 for the collector-distributor roads;  
the density and LOS for all the weaving sections are shown. The HCS freeway and collector-
distributor road weaving analysis LOS worksheets for Alternative 2 conditions for Opening Year 
(2020) and Design Year (2040) are provided in Appendix D1 and D2, respectively.  
 
All mainline freeway weaving segments and collector-distributor roads operate at LOS B to F 
under both 2020 and 2040 conditions. 

 
2.6.4 Alternative 2 Analysis Summary 
 

Tables 2.6.1 and 2.6.2 document that this alternative does not completely eliminate the expected 
congestion resulting from future (2020 and 2040) traffic demand.  
 
Table 2.6.9 presents the overall LOS and the percent increase in throughput (over No Build) for 
Alternative 2 for the corridor’s three summary segments. The table shows that all segments are 
expected to operate at LOS F during peak hours. Due to the jammed LOS F conditions, 
throughput is calculated based on 1200 v/h/ln, consistent with the methodology described in 
Section 2.1. 
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Table 2.6.10 summarizes the speed index and d/c ratios for 2040 conditions under Alternative 2 
conditions. The table shows that d/c ratios are expected to be in excess of 1.10 along the entire 
corridor. The speed index ranges from 7 to 50 depending upon segment, direction of travel, and 
peak hour. Alternative 2 provides higher speed index values and lower d/c ratios for all three 
study segments, i.e., relatively higher speeds can be expected if Alternative 2 is implemented 
than if no improvements are constructed. 
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Density1 LOS2 Density1 LOS2

I‐405 Southbound ‐

SR‐22 Eastbound to Seal Beach Boulevard
31.0 D 36.9 E

I‐405 Southbound ‐

Harbor Boulevard to Fairview Road
43.9 F 28.5 D

SR‐73 Northbound ‐

Bear Street to Fairview Road
19.7 B 24.1 C

SR‐73 Southbound ‐

Fairview Road to Bear Street
25.2 C 19.8 B

Southbound C‐D Road 22.2 B 12.6 B

Southbound C‐D Road 53.6 F 53.2 F

Notes:

           1. Density is shown in passenger cars/mile/lane (pc/mi/ln).

           2. Level of Service (LOS) is based on density (pc/mi/ln). The density LOS thresholds are different 

               for the freeway mainline and collector‐distributor roads. Refer to Table 2.1.3 for the LOS criteria.

           3. Highway Capacity Software analysis worksheets are included in Appendix D1.

Goldenwest Street & Bolsa Avenue Interchange at I‐405

Katella Avenue/Willow Street Interchange at I‐605

Table 2.6.6 Alternative 2 (2020) Weaving Level‐of‐Service

Freeway and Collector‐Distributor Roads

Weaving Segment

AM Peak Hour PM Peak Hour

Freeway Mainline

Collector‐Distributor (C‐D) Roads

                      Albert Grover & Associates  3/28/2011                       2.6-21
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Density1 LOS2 Density1 LOS2

Southbound C‐D Road 24.0 B 13.4 B

Southbound C‐D Road 56.2 F 55.7 F

Notes:

           1. Density is shown in passenger cars/mile/lane (pc/mi/ln).

           2. Level of Service (LOS) is based on density (pc/mi/ln). The density LOS thresholds for the

               C‐D roads are shown in Table 2.1.3.

           3. Highway Capacity Software analysis worksheets are included in Appendix D2.

Katella Avenue/Willow Street Interchange at I‐605

Table 2.6.8 Alternative 2 (2040) Weaving Level‐of‐Service

Collector‐Distributor (C‐D) Roads 

Interchange

Weaving Segment

AM Peak Hour PM Peak Hour

Goldenwest Street/Bolsa Avenue Interchange at I‐405

                        Albert Grover & Associates  11/16/2010                      2.6-23
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I-405 Improvement Project Traffic Study  Freeway Component 
  Alternative 3 Analysis 

 

Albert Grover & Associates 2.7-1 Orange County Transportation Authority 

2.7 Alternative 3 Analysis 
 

 

Alternative 3 is a build alternative that would, in general, add one general purpose lane and one 

tolled express lane in each direction on I-405 in the project area. The existing HOV lanes and 

new toll lanes would be managed jointly as an Express Lane Facility with two lanes in each 

direction. The analysis is based on I-405 having five general purpose lanes and two express toll 

lanes in each direction of travel between Brookhurst Street and Valley View Street, and 

additional lanes in other areas as described in Section 1 of the report.  

 

Traffic volumes in the Express Lanes are based on congestion pricing limiting traffic in the lanes 

to a maximum of 1,700 vehicles per hour per lane as described in Section 1 of the report. 

Volumes in the Express Lanes are expected to be slightly higher in the northern end of the 

corridor based on the Phase II Traffic & Revenue Study conducted for the corridor. The forecast 

volumes in the Express Lanes for Opening Year (2020) and Design Year (2040) are shown in 

Figures 2.7.1 and 2.7.2. 

 

2.7.1 Freeway Analysis and Levels of Service 
 

In this section, Alternative 3 is analyzed using projected Opening Year (2020) traffic volumes 

and Design Year (2040) traffic volumes. HCM methodology was used to analyze the LOS on 

freeway segments based on speed-flow-density relationships. The measure used to provide an 

estimate of LOS is density. A base free flow speed of 70 miles per hour was used to facilitate 

calculating the density and LOS for each freeway segment. 

 

The Opening Year (2020) and Design Year (2040) AM and PM peak hour traffic volumes along 

with lane schematics for I-405 mainline and all interchange ramps within the project limits for 

Alternative 3 are illustrated on Figures 2.7.1 and 2.7.2, respectively. 

 

Tables 2.7.1 and 2.7.2 summarize the findings for Opening Year (2020) and Design Year (2040) 

northbound and southbound freeway conditions for Alternative 3. The peak hour capacity, 

demand volume, demand-to-capacity (d/c) ratio, density and LOS for all the freeway segments 

are shown. The HCS basic freeway segment LOS analysis worksheets for Alternative 3 

conditions for Opening Year (2020) and Design Year (2040) are provided in Appendix E1 and 

E2, respectively.  

 

In general, under Alternative 3 conditions, the freeway mainline general purpose lanes are 

expected to operate at LOS F in the AM and PM peak hours in both the southbound and 

northbound directions under 2020 and 2040 conditions. The express lanes are expected to 

operate generally at LOS C to D under 2020 and 2040 conditions. 

 

2.7.2 Ramps and Ramp-Freeway Junction Analysis and Levels of Service 
 

The density and LOS for each of the ramps along I-405 within the study area for Alternative 3 

are based on projected Opening Year (2020) traffic volumes and Design Year (2040) traffic 
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volumes. Table 2.7.3 provides a summary of the findings from the analyses for Opening Year 

(2020) conditions. As discussed under Analysis Methodology (Section 2.1.2), for the Design 

Year (2040) conditions two separate analyses were conducted for ramps and ramp-freeway 

junctions: one for Unconstrained Mainline Volumes and another for Constrained Mainline 

Volumes.  

 

Tables 2.7.4 and 2.7.5 provide a summary of the findings from the analyses for Design Year 

(2040) conditions for the AM and PM time periods, respectively. The peak hour capacity, 

demand volume, demand-to-capacity (d/c) ratio, density and LOS for each of the freeway ramps 

are presented. The HCS ramp-freeway junction LOS analysis worksheets for Alternative 3 for 

Opening Year (2020) and Design Year (2040) conditions are provided in Appendix E1 and E2, 

respectively.  

 

Under Alternative 3 conditions for 2020, the ramp/ramp junction peak hour LOS generally varies 

from C to F, with most ramps north of the Brookhurst Street/Talbert Avenue Interchange 

operating at LOS C to E during both the AM and PM peak periods. For 2040, most ramps 

operate at LOS F under the unconstrained analysis and LOS C to E under the constrained 

analysis. 

 

2.7.3 Weaving Analysis 

 
The weaving analysis is conducted between an on-ramp and an off`-ramp spaced less than 2,500 

feet apart. Separate analyses are conducted, as appropriate, for freeways and collector-distributor 

roads. Weaving analyses for Alternative 3 are based on projected Opening Year (2020) traffic 

volumes and Design Year (2040) traffic volumes. 

 

Table 2.7.6 summarizes the weaving analysis findings for Opening Year (2020) conditions for 

Alternative 3 for both the freeway and the collector-distributor roads. For the Design Year 

(2040) conditions, two separate analyses were conducted to evaluate freeway weaving 

conditions: one for Unconstrained Mainline Volumes, and another for Constrained Mainline 

Volumes.  

 

Table 2.7.7 provides a summary of the findings from the freeway weaving analyses for 

Alternative 3 for Design Year (2040) conditions. Table 2.7.8 summarizes the weaving analysis 

findings for Design Year (2040) conditions for Alternative 3 for the collector-distributor roads; 

the density and LOS for all the weaving sections are shown. The HCS freeway and collector-

distributor road weaving analysis LOS worksheets for Alternative 3 conditions for Opening Year 

(2020) and Design Year (2040) are provided in Appendix E1 and E2, respectively.  

 

Most mainline freeway weaving segments and collector-distributor roads operate at an LOS C to 

E under both 2020 and 2040 conditions. 
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2.7.4 Alternative 3 Analysis Summary 
 

Tables 2.7.4 and 2.7.5 document that LOS F is expected to occur in the general purpose lanes 

during the AM and PM peak hours on nearly all links in 2020 and on all links in 2040. The tables 

document that LOS C and D are expected in the express lanes. 

 

Table 2.7.9 presents LOS and the percent increase in throughput of Alternative 3 compared to 

the No Build alternative for the corridor’s three summary segments. The table shows that the 

general purpose lanes on all segments are expected to operate at LOS F during the peak hours. 

Due to the jammed LOS F conditions, throughput for the general purpose lanes is calculated 

based on 1200 v/h/ln, consistent with the methodology described in Section 2.1. Since the 

express lanes will be managed to avoid operations under jammed conditions, throughput is 

determined based on 1700 v/h/ln, the volume to which the express lanes will be managed 

through the imposition of tolls. 

 

Table 2.7.10 summarizes the speed index and d/c ratios for 2040 conditions under Alternative 3. 

The table shows that the d/c ratios in the general purpose lanes are expected to be in excess of 

1.15 along the entire corridor. The d/c ratios in the express lanes are expected to range from 0.78 

to 0.92. The speed index ranges from 14 to 53 in the general purpose lanes and 65 in the express 

lanes whose speeds and volumes are managed through the imposition of tolls. 

 

2.7.5 Express Lane Transition and Access Areas 
 

This section summarizes the LOS expected in the transition areas and intermediate access 

locations associated with the Express Lanes in Alternative 3.  

 

Transition Areas  

Transition areas are along the roadways at the beginning and end of the Express Lanes and allow 

traffic in HOV and GP lanes to change lanes, if necessary, to access the GP and Express Lanes or 

vice versa. Transition areas may add new lanes and/or redesignate lanes from HOV to Express. 

The transition areas are identified in Section 1.  

 

Limits of transition areas approaching the start of the Express Lanes are defined upstream by the 

termination of an HOV restriction and downstream by the solid striping used to delineate the 

separation between the Express Lanes and the general purpose lanes. Limits of the transition 

areas approaching the end of the Express Lanes are defined upstream by the termination of solid 

striping used to delineate the separation between the Express Lanes and the general purpose 

lanes and the beginning of the downstream HOV access restriction. This definition does not 

apply to SR-73 since there are no HOV lanes on SR-73. The transition area on northbound SR-

73 is the 1,275 foot long distance from the addition of the median Express Lane to the point 

where access to that lane is prohibited by solid lane striping between the Express Lane and the 

general purpose lanes. At the southbound termination of the Express Lane on SR-73 all lanes 

continue as general purpose lanes matching the existing condition, which is analyzed as the 

transition area.  
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The length of the remaining transition areas (those not on SR-73) range from 2,600 feet to 

12,150 feet. Due to the length of these areas, they are analyzed using the HCM freeway segment 

analysis. (Weaving analysis is not appropriate for these transition areas because the HCM 

weaving analysis method is limited “to weaving segments up to 2,500 ft long.” (HCM 2000 p 13-

18)) 

 

Tables 2.7.11 and 2.7.12 summarize the LOS in each of the transition areas anticipated for 

Opening Year (2020) and Design Year (2040), respectively. The transition areas are anticipated 

to operate at a level similar to the level expected for the HOV and/or general purpose lanes in the 

vicinity of the transition area. The northbound transition area on I-405 from Bear Street to SR-73 

is shown in Table 2.7.12 to operate at LOS F in 2040; Table 2.7.2 shows that the segment of I-

405 northbound from Bristol Street to SR-73 is expected to operate at LOS F in both the HOV 

and general purpose lanes. In the southbound direction both the transition area and the segment 

HOV and GP lanes are also expected to operate at LOS F in 2040.  

 

The northbound transition area on I-405 from I-605 to the end of the HOV access is shown in 

Table 2.7.12 to operate at LOS F in 2040; Table 2.7.2 shows that this segment of I-405 

northbound is expected to operate at LOS F in both the HOV and general purpose lanes. In the 

southbound direction both the transition area and the segment HOV and GP lanes are also 

expected to operate at LOS F in 2040.  

 

The northbound transition area on SR-73 from Bear Street to the Express Lane direct connector 

separation is shown in Table 2.7.12 to operate at LOS C and D in 2040 during the AM and PM 

peak hours, respectively; Table 2.7.2 shows that this segment of SR-73 northbound is expected 

to operate at LOS C and D in the AM and PM peak hours, respectively. In the southbound 

direction the transition area is anticipated to operate at LOS D and C in the AM and PM peak 

hours, respectively, and the segment is also expected to operate at LOS D and C, respectively.  

 

The westbound transition area on SR-22 from the end of the HOV restriction to Valley View 

Street is shown in Table 2.7.12 to operate at LOS F in 2040; Table 2.7.4 shows that the branch 

connector from SR-22 westbound to northbound I-405 is expected to operate with a V/C ratio of 

1.56 (LOS F) in 2040 under Alternative 3. The Express Lane direct connector is forecast to have 

a volume of 700 per hour (see Figure 2.7.2) with a V/C ratio of 0.47 based on a capacity of 

1,500. Under the No Build Alternative the volume on the HOV direct connector from SR-22 

westbound to northbound I-405 is forecast to be 1,739 and 2,030 during the AM and PM peak 

hours, respectively, (see Figure 2.4.2) both well in excess of the capacity of a single lane HOV 

direct connector of 1,500. Under the No Build Alternative the general purpose branch connector 

from SR-22 westbound to northbound I-405 is forecast to operate with a V/C ratio of 1.33 in 

2040 (see Table 2.4.4). In short westbound SR-22 approaching I-405 northbound is expected to 

operate at LOS F under all conditions, except that the Express Lane direct connector itself would 

operate below capacity under Alternative 3.  

 

The eastbound transition area on SR-22 is shown in Table 2.7.12 to operate at LOS F in 2040; 

Table 2.7.4 shows that branch connector from I-405 southbound to eastbound SR-22 is expected 

to operate with a V/C ratio of 1.40 (LOS F) in 2040 under Alternative 3. The Express Lane direct 

connector is forecast to have a volume of 700 per hour (see Figure 2.7.2) with a V/C ratio of 
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0.47 based on a capacity of 1,500. Under the No Build Alternative the volume on the HOV direct 

connector from I-405 southbound to eastbound SR-22 is forecast to be 1,644 and 1,819 during 

the AM and PM peak hours, respectively, (see Figure 2.4.2) both well in excess of the capacity 

of a single lane HOV direct connector of 1,500. Under the No Build Alternative the general 

purpose branch connector from I-405 southbound to eastbound SR-22 is forecast to operate with 

a V/C ratio of 0.97 in 2040 (see Table 2.4.4). Under the No Build Alternative, the combined 

volume of the HOV and general purpose connectors will result in an over capacity condition on 

SR-22 eastbound downstream of the direct connector. In short the HOV direct connector to 

eastbound SR-22 is expected to operate with a V/C ratio in excess of 1.00 under the No Build 

condition and under 1.00 with the Express Lanes in Alternative 3 and the transition area along 

eastbound SR-22 is anticipated to operate at LOS F under all conditions. 

 

The northbound transition area on I-605 from the termination of the direct connector separation 

to the end of the HOV access is shown in Table 2.7.12 to operate at LOS D and F during the AM 

and PM peak hours, respectively, in 2040; Table 2.7.2 shows that this segment of I-605 

northbound is expected to operate at LOS C and F in both the HOV and general purpose lanes 

during the AM and PM peak hours, respectively, in 2040. In the southbound direction the 

transition area is expected to operate at LOS F and C during the AM and PM peak hours, 

respectively; the segment HOV lanes are expected to operate at LOS E and D during the AM and 

PM peak hours, respectively, while the GP lanes are expected to operate at LOS F and D during 

the AM and PM peak hours, respectively.  

 

Generally, the transition areas are anticipated to operate at a level similar to the level expected 

for the HOV and/or general purpose lanes in the vicinity of the transition area. In only one case 

is the 2040 HOV lane LOS better than the transition area LOS: I-605 during the AM peak hour 

where the northbound LOS in the HOV lane is C compared to D in the transition area and the 

southbound where the LOS in the HOV lane is E compared to F in the transition area. Overall, 

the transition areas are not expected to degrade operations of the HOV system adjacent to the 

transition areas.  

 

Intermediate Access Areas 

The two intermediate at-grade access locations are near the Magnolia/Warner interchange and 

the Bolsa/Goldenwest interchange. The design of the Magnolia/Warner intermediate access area 

is a skip stripe similar to the existing access locations to HOV lanes on I-405. The length of the 

skip stripe area is 2,000 feet. The design of the Bolsa/Goldenwest access area includes a 

“weaving” lane between the #2 Express Lane and the #1 general purpose lane; the “weaving” 

lane is 2100 feet in length. These proposed designs are consistent with the Caltrans Traffic 

Operations Policy Directive (TOPD) 11-02.  

 

The following qualitative analysis is presented for the year 2040 operations anticipated in the 

two intermediate access areas. HCM weaving analysis is not used to evaluation operations for 

either intermediate access location because the LOS F conditions expected in the general purpose 

lanes (see Table 2.7.2) make such an HCM analysis unreliable. The HCM weaving method 

effectively averages the densities of the two incoming roadways, represented by LOS C in the 

Express Lanes and LOS F in the general purpose lanes, resulting in a determination of LOS D or 
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E in the weaving section. Such a result does not reliably relate the expected operations in the 

intermediate access area.  

 

The LOS F conditions expected during peak hours in the general purpose lanes at the 

Magnolia/Warner intermediate access area will affect vehicles exiting the Express Lanes. Slower 

speeds are expected in the #2 Express Lane as motorists exiting the Express Lanes match the 

slower speed of the general purpose lanes before making the lane change to the #1 general 

purpose lane. Slower speeds are also expected in the #2 Express Lane as motorists entering the 

Express Lanes move out of the LOS F conditions in the #1 general purpose lane into the #2 

Express Lane. This condition is similar to the condition experienced in the existing limited 

access HOV lanes along I-405 during periods of congestion in the adjacent general purpose 

lanes. Experience over the last 20 years has shown that these HOV access locations operate 

efficiently and safely. Motorists adjust speeds as necessary to complete the required lane changes 

between the higher speed HOV lane and the lower speed general purpose lane. Some 

deterioration in LOS is anticipated in the Express Lanes in the vicinity of the Magnolia/Warner 

intermediate access area.  

 

The LOS F conditions expected in the general purpose lanes at the Bolsa/Goldenwest 

intermediate access area are not expected to affect vehicles exiting or entering the Express 

Lanes. A weaving lane is provided between the #2 Express Lane and the #1 general purpose lane 

to accommodate adjustments in speed between those lanes. The weaving lane provides the 

necessary length (per Caltrans TOPD 11-02) to accommodate motorists entering and exiting the 

Express Lanes as they adjust their speed between the higher speed #2 Express Lane and the 

lower speed #1 general purpose lane.  

 

A third intermediate access area is located at the SR-22 East. The direct connector from the 

median of SR-22 East to the median of I-405 being constructed as part the WCC project would 

become part of the Express Facility and would be tolled. The transition areas on SR-22 are 

covered above. The merge of the single lane direct connector from SR-22 westbound into the 

northbound Express Lanes on I-405 is forecast to operate at LOS D during both the AM and PM 

peak hours in years 2020 and 2040. The volumes using the direct connector and the Express 

Lanes would be managed to maintain the same volumes on those facilities in both directions in 

years 2020 and 2040, as shown in Figures 2.7.1 and 2.7.2. The diverge of the single lane direct 

connector to SR-22 eastbound from the southbound Express Lanes on I-405 is forecast to operate 

at LOS C during both the AM and PM peak hours in years 2020 and 2040.  

 

 



               

2.7-4



               

2.7-5



               

2.7-6



               

2.7-7



P
ag
e 
1
 o
f 
3
   
   
   
   

Tr
af
fi
c 

D
e
m
an

d
 

V
o
lu
m
e
1

d
/c

D
e
n
si
ty

2
LO

S3
Tr
af
fi
c 

D
e
m
an

d
 

V
o
lu
m
e
1

d
/c

D
e
n
si
ty

2
LO

S3

N
B

5
9
,2
5
0

9
,7
3
4

1
.0
5

3
3
.2

F
1
0
,3
2
2

1
.1
2

3
7
.0

F

SB
5

9
,2
5
0

1
2
,4
9
0

1
.3
5

*
F

9
,9
4
3

1
.0
7

3
4
.4

F

 N
B

1
1
,8
5
0

1
,9
4
7

1
.0
5

3
3
.2

F
2
,0
6
4

1
.1
2

3
7
.0

F

SB
1

1
,8
5
0

2
,4
9
8

1
.3
5

*
F

1
,9
8
9

1
.0
8

3
4
.4

F

N
B

4
7
,4
0
0

6
,8
0
6

0
.9
2

2
7
.7

D
6
,9
7
4

0
.9
4

2
8
.6

D

SB
5

9
,2
5
0

1
1
,4
1
7

1
.2
3

*
F

8
,9
8
9

0
.9
7

2
9
.3

D

 N
B

1
1
,8
5
0

1
,9
0
0

1
.0
3

2
7
.7

F
1
,9
0
0

1
.0
3

2
8
.6

F

SB
1

1
,8
5
0

2
,2
0
0

1
.1
9

*
F

1
,9
0
0

1
.0
3

2
9
.3

F

N
B

6
1
1
,1
0
0

9
,9
6
0

0
.9
0

2
6
.3

D
1
0
,9
7
9

0
.9
9

3
0
.0

D

SB
7

1
2
,9
5
0

1
5
,9
7
2

1
.2
3

*
F

1
2
,4
4
9

0
.9
6

2
8
.8

D

 N
B

2
3
,7
0
0

2
,9
0
0

0
.7
8

2
2
.3

C
3
,2
0
0

0
.8
6

2
4
.6

C

SB
2

3
,7
0
0

3
,2
0
0

0
.8
6

2
4
.6

C
2
,9
0
0

0
.7
8

2
2
.3

C

N
B

6
1
1
,1
0
0

1
1
,0
1
5

0
.9
9

3
0
.2

D
1
2
,5
1
5

1
.1
3

3
7
.8

F

SB
6

1
1
,1
0
0

1
4
,8
6
7

1
.3
4

*
F

1
1
,7
9
5

1
.0
6

3
3
.7

F

N
B

2
3
,7
0
0

2
,9
0
0

0
.7
8

2
2
.3

C
3
,2
0
0

0
.8
6

2
4
.6

C

SB
2

3
,7
0
0

3
,2
0
0

0
.8
6

2
4
.6

C
2
,9
0
0

0
.7
8

2
2
.3

C

N
B

6
1
1
,1
0
0

9
,7
1
5

0
.8
8

2
5
.5

C
1
1
,0
8
6

1
.0
0

3
0
.5

D

SB
6

1
1
,1
0
0

1
3
,2
6
6

1
.2
0

4
3
.3

F
1
0
,2
2
4

0
.9
2

2
7
.2

D

N
B

2
3
,7
0
0

2
,9
0
0

0
.7
8

2
2
.3

C
3
,2
0
0

0
.8
6

2
4
.6

C

SB
2

3
,7
0
0

3
,2
0
0

0
.8
6

2
4
.6

C
2
,9
0
0

0
.7
8

2
2
.3

C

N
B

5
9
,2
5
0

9
,6
2
5

1
.0
4

3
2
.5

F
1
0
,9
0
9

1
.1
8

4
1
.9

F

SB
5

9
,2
5
0

1
1
,6
5
4

1
.2
6

*
F

9
,7
0
7

1
.0
5

3
3
.0

F

N
B

2
3
,7
0
0

2
,9
0
0

0
.7
8

2
2
.3

C
3
,2
0
0

0
.8
6

2
4
.6

C

SB
2

3
,7
0
0

3
,2
0
0

0
.8
6

2
4
.6

C
2
,9
0
0

0
.7
8

2
2
.3

C

N
B

5
9
,2
5
0

1
0
,3
7
8

1
.1
2

3
7
.4

F
1
1
,0
7
9

1
.2
0

4
3
.6

F

SB
5

9
,2
5
0

1
0
,4
8
0

1
.1
3

3
8
.2

F
1
0
,2
7
7

1
.1
1

3
6
.7

F

N
B

2
3
,7
0
0

2
,8
0
0

0
.7
6

2
1
.5

C
3
,0
0
0

0
.8
1

2
3
.1

C

SB
2

3
,7
0
0

3
,0
0
0

0
.8
1

2
3
.1

C
2
,9
5
0

0
.8
0

2
2
.7

C

Ta
b
le
 2
.7
.1
: A

lt
er
n
at
iv
e 
3
 (
2
0
2
0
) 
I‐
4
0
5
 M

ai
n
lin
e 
P
ea
k 
H
o
u
r 
Le
ve
l o
f 
Se
rv
ic
e

Lo
ca
ti
o
n

La
n
e
 T
yp
e

D
ir
e
ct
io
n

M
ai
n
lin

e
A
lt
e
rn
at
iv
e
 3
 C
o
n
d
it
io
n
 (
2
0
2
0
)

La
n
e
s
C
ap

ac
it
y1

,4

A
M
 P
e
ak
 H
o
u
r

P
M
 P
e
ak
 H
o
u
r

B
ri
st
o
l S
tr
ee
t 
to
 S
R
‐7
3

G
P

H
O
V

SR
‐7
3
 t
o
 F
ai
rv
ie
w
 R
o
ad

 

(E
xp
re
ss
 ‐
 H
O
V
 T
ra
n
si
ti
o
n
)

G
P

Ex
p
re
ss
/

H
O
V

Fa
ir
vi
ew

 R
o
ad

 t
o
 

H
ar
b
o
r 
B
o
u
le
va
rd
/H
yl
an
d
 A
ve
n
u
e

G
P

Ex
p
re
ss

H
ar
b
o
r 
B
o
u
le
va
rd
/H
yl
an
d
 A
ve
n
u
e 
to
 

Eu
cl
id
 S
tr
ee
t/
El
lis
 A
ve
n
u
e

G
P

Ex
p
re
ss

Eu
cl
id
 S
tr
ee
t/
El
lis
 A
ve
n
u
e 
to
 

B
ro
o
kh
u
rs
t 
St
re
et
/T
al
b
er
t 
A
ve
n
u
e

G
P

Ex
p
re
ss

B
ro
o
kh
u
rs
t 
St
re
et
/T
al
b
er
t 
A
ve
n
u
e 
to
 

M
ag
n
o
lia
 S
tr
ee
t/
W
ar
n
er
 A
ve
n
u
e 

G
P

Ex
p
re
ss

M
ag
n
o
lia
 S
tr
ee
t/
W
ar
n
er
 A
ve
n
u
e 
to
 

B
ea
ch
 B
o
u
le
va
rd
/E
d
in
ge
r 
A
ve
n
u
e 

G
P

Ex
p
re
ss

   
   
   
   
A
lb
er
t 
G
ro
ve
r 
&
 A
ss
o
ci
at
es

 1
1
/1
6
/2
0
1
0
   
   
   
   
 

2.7-8



P
ag
e 
2
 o
f 
3
   
   
   
   

Tr
af
fi
c 

D
e
m
an

d
 

V
o
lu
m
e
1

d
/c

D
e
n
si
ty

2
LO

S3
Tr
af
fi
c 

D
e
m
an

d
 

V
o
lu
m
e
1

d
/c

D
e
n
si
ty

2
LO

S3

Ta
b
le
 2
.7
.1
: A

lt
er
n
at
iv
e 
3
 (
2
0
2
0
) 
I‐
4
0
5
 M

ai
n
lin
e 
P
ea
k 
H
o
u
r 
Le
ve
l o
f 
Se
rv
ic
e

Lo
ca
ti
o
n

La
n
e
 T
yp
e

D
ir
e
ct
io
n

M
ai
n
lin

e
A
lt
e
rn
at
iv
e
 3
 C
o
n
d
it
io
n
 (
2
0
2
0
)

La
n
e
s
C
ap

ac
it
y1

,4

A
M
 P
e
ak
 H
o
u
r

P
M
 P
e
ak
 H
o
u
r

N
B

5
9
,2
5
0

9
,9
0
0

1
.0
7

3
4
.2

F
1
0
,4
6
5

1
.1
3

3
8
.1

F

SB
5

9
,2
5
0

9
,6
9
2

1
.0
5

3
2
.9

F
1
0
,1
0
8

1
.0
9

3
5
.5

F

N
B

2
3
,7
0
0

2
,8
0
0

0
.7
6

2
1
.5

C
3
,0
0
0

0
.8
1

2
3
.1

C

SB
2

3
,7
0
0

3
,0
0
0

0
.8
1

2
3
.1

C
2
,9
5
0

0
.8
0

2
2
.7

C

N
B

5
9
,2
5
0

9
,9
6
0

1
.0
8

3
4
.5

F
1
0
,8
8
1

1
.1
8

4
1
.6

F

SB
5

9
,2
5
0

1
0
,1
3
0

1
.1
0

3
5
.7

F
1
0
,0
9
0

1
.0
9

3
5
.4

F

N
B

2
3
,7
0
0

2
,7
0
0

0
.7
3

2
0
.8

C
2
,7
0
0

0
.7
3

2
0
.8

C

SB
2

3
,7
0
0

2
,7
0
0

0
.7
3

2
0
.8

C
2
,7
0
0

0
.7
3

2
0
.8

C

N
B

5
9
,2
5
0

1
0
,1
7
8

1
.1
0

3
6
.0

F
1
0
,8
5
9

1
.1
7

4
1
.4

F

SB
5

9
,2
5
0

9
,9
9
8

1
.0
8

3
4
.8

F
9
,7
9
2

1
.0
6

3
3
.5

F

N
B

2
3
,7
0
0

2
,7
0
0

0
.7
3

2
0
.8

C
2
,7
0
0

0
.7
3

2
0
.8

C

SB
2

3
,7
0
0

2
,7
0
0

0
.7
3

2
0
.8

C
2
,7
0
0

0
.7
3

2
0
.8

C

N
B

7
1
2
,9
5
0

1
5
,3
4
1

1
.1
8

4
2
.3

F
1
5
,3
1
3

1
.1
8

4
2
.2

F

SB
7

1
2
,9
5
0

1
5
,4
7
9

1
.2
0

4
3
.3

F
1
5
,1
6
5

1
.1
7

4
1
.2

F

N
B

2
3
,7
0
0

3
,4
0
0

0
.9
2

2
6
.2

D
3
,4
0
0

0
.9
2

2
6
.2

D

SB
2

3
,7
0
0

3
,4
0
0

0
.9
2

2
6
.2

D
3
,4
0
0

0
.9
2

2
6
.2

D

N
B

7
1
2
,9
5
0

1
5
,3
9
1

1
.1
9

4
2
.7

F
1
5
,2
3
0

1
.1
8

4
1
.6

F

SB
7

1
2
,9
5
0

1
5
,4
8
4

1
.2
0

4
3
.4

F
1
5
,2
3
7

1
.1
8

4
1
.6

F

N
B

2
3
,7
0
0

3
,4
0
0

0
.9
2

2
6
.2

D
3
,4
0
0

0
.9
2

2
6
.2

D

SB
2

3
,7
0
0

3
,4
0
0

0
.9
2

2
6
.2

D
3
,4
0
0

0
.9
2

2
6
.2

D

N
B

4
7
,4
0
0

9
,5
1
8

1
.2
9

*
F

7
,8
8
8

1
.0
7

3
4
.5

F

SB
4

7
,4
0
0

8
,6
5
0

1
.1
7

4
1
.7

F
8
,8
7
2

1
.2
0

4
4
.4

F

N
B

1
1
,8
5
0

2
,3
7
9

1
.2
9

*
F

1
,9
7
2

1
.0
7

3
4
.5

F

SB
1

1
,8
5
0

2
,1
6
2

1
.1
7

4
1
.7

F
2
,2
1
8

1
.2
0

4
4
.4

F

B
o
ls
a 
C
h
ic
a 
R
o
ad
/V
al
le
y 
V
ie
w
 S
tr
ee
t 
to
 

Se
al
 B
ea
ch
 B
o
u
le
va
rd

G
P

Ex
p
re
ss

B
ea
ch
 B
o
u
le
va
rd
/E
d
in
ge
r 
A
ve
n
u
e 
to

 

G
o
ld
en

w
es
t 
St
re
et
/B
o
ls
a 
A
ve
n
u
e 

G
P

Ex
p
re
ss

G
o
ld
en

w
es
t 
St
re
et
/B
o
ls
a 
A
ve
n
u
e 
to
 

Sp
ri
n
gd
al
e 
St
re
et
/W

es
tm

in
st
er
 B
o
u
le
va
rd
 

G
P

Ex
p
re
ss

Sp
ri
n
gd
al
e 
St
re
et
/W

es
tm

in
st
er
 B
o
u
le
va
rd
 t
o
 

B
o
ls
a 
C
h
ic
a 
R
o
ad
/V
al
le
y 
V
ie
w
 S
tr
ee
t 

G
P

Ex
p
re
ss

I‐
6
0
5
 t
o
 S
an

 G
ab
ri
el
 R
iv
er

Se
al
 B
ea
ch
 B
o
u
le
va
rd
 t
o
 I‐
6
0
5

G
P

Ex
p
re
ss

H
O
V

G
P

   
   
   
   
A
lb
er
t 
G
ro
ve
r 
&
 A
ss
o
ci
at
es

 1
1
/1
6
/2
0
1
0
   
   
   
   
 

2.7-9



P
ag
e 
3
 o
f 
3
   
   
   
   

Tr
af
fi
c 

D
e
m
an

d
 

V
o
lu
m
e
1

d
/c

D
e
n
si
ty

2
LO

S3
Tr
af
fi
c 

D
e
m
an

d
 

V
o
lu
m
e
1

d
/c

D
e
n
si
ty

2
LO

S3

Ta
b
le
 2
.7
.1
: A

lt
er
n
at
iv
e 
3
 (
2
0
2
0
) 
I‐
4
0
5
 M

ai
n
lin
e 
P
ea
k 
H
o
u
r 
Le
ve
l o
f 
Se
rv
ic
e

Lo
ca
ti
o
n

La
n
e
 T
yp
e

D
ir
e
ct
io
n

M
ai
n
lin

e
A
lt
e
rn
at
iv
e
 3
 C
o
n
d
it
io
n
 (
2
0
2
0
)

La
n
e
s
C
ap

ac
it
y1

,4

A
M
 P
e
ak
 H
o
u
r

P
M
 P
e
ak
 H
o
u
r

N
B

4
7
,4
0
0

4
,5
6
9

0
.6
2

1
8
.1

C
5
,9
9
3

0
.8
1

2
3
.9

C

SB
4

7
,4
0
0

5
,6
8
1

0
.7
7

2
2
.6

C
4
,3
1
2

0
.5
8

1
7
.1

B

N
B

2
3
,7
0
0

2
,8
7
7

0
.7
8

1
5
.6

B
4
,0
0
3

1
.0
8

2
1
.7

F

SB
2
.5

4
,6
2
5

3
,3
6
7

0
.7
3

1
8
.2

C
2
,4
1
6

0
.5
2

1
3
.1

B

N
B

1
1
,8
5
0

1
,1
0
0

0
.5
9

1
6
.9

B
1
,4
0
0

0
.7
6

2
1
.5

C

SB
1

1
,8
5
0

1
,4
0
0

0
.7
6

2
1
.5

C
1
,2
0
0

0
.6
5

1
8
.5

C

N
B

5
9
,2
5
0

6
,4
0
6

0
.6
9

1
9
.9

C
7
,9
5
7

0
.8
6

2
5
.0

C

SB
4

7
,4
0
0

6
,7
9
5

0
.9
2

2
7
.6

D
5
,6
4
6

0
.7
6

2
2
.4

C

N
B

1
1
,8
5
0

1
,5
5
0

0
.8
4

1
9
.9

C
1
,7
0
0

0
.9
2

2
5
.0

C

SB
1

1
,8
5
0

1
,5
0
0

0
.8
1

2
7
.6

D
1
,4
0
0

0
.7
6

2
2
.4

C

N
B

4
7
,4
0
0

6
,3
6
5

0
.8
6

1
9
.8

C
7
,7
2
6

1
.0
4

2
4
.2

F

SB
4

7
,4
0
0

6
,8
8
5

0
.9
3

2
8
.1

D
5
,8
4
8

0
.7
9

2
3
.3

C

N
B

1
1
,8
5
0

1
,5
9
1

0
.8
6

1
9
.8

C
1
,9
3
1

1
.0
4

2
4
.2

F

SB
1

1
,8
5
0

1
,4
1
0

0
.7
6

2
8
.1

D
1
,1
9
8

0
.6
5

2
3
.3

C

N
o
te
s:
 

1
. P
ea
k 
h
o
u
r 
ca
p
ac
it
y 
an
d
 t
ra
ff
ic
 v
o
lu
m
es
 a
re
 s
h
o
w
n
 in

 v
eh

ic
le
s 
p
er
 h
o
u
r 
(v
p
h
).

2
. D

en
si
ty
 is
 s
h
o
w
n
 in

 p
as
se
n
ge
r 
ca
rs
/m

ile
/l
an
e 
(p
c/
m
i/
ln
).

3
. L
ev
el
 o
f 
Se
rv
ic
e 
(L
O
S)
: G

en
er
al
 P
u
rp
o
se
 (
G
P
) 
la
n
e,
 H
ig
h
 O
cc
u
p
an
cy
 V
eh

ic
le
 (
H
O
V
) 
la
n
e 
an
d
 E
xp
re
ss
 T
o
ll 
la
n
e 
LO

S 
is
 b
as
ed

 o
n
 d
en

si
ty
 e
xc
ep

t 
w
h
en

 d
em

an
d
‐t
o
‐c
ap
ac
it
y 
(d
/c
) 
ra
ti
o

   
  i
s 
gr
ea
te
r 
th
an

 o
r 
eq

u
al
 t
o
 1
.0
, w

h
ic
h
 is
 L
O
S 
F.

4
. P
ea
k 
h
o
u
r 
ca
p
ac
it
ie
s 
fo
r 
fr
ee
w
ay
 la
n
es
 in
cl
u
d
e 
1
,8
5
0
 v
p
h
 f
o
r 
ea
ch
 G
P
 la
n
e 
an
d
 a
 s
in
gl
e 
H
O
V
/E
xp
re
ss
 la
n
e 
an
d
 3
,7
0
0
 v
p
h
 f
o
r 
d
u
al
 H
O
V
/E
xp
re
ss
 la
n
es
.

5
. *
 D
en

si
ty
 is
 in

 e
xc
es
s 
o
f 
4
5
 p
c/
m
i/
ln
; t
h
er
ef
o
re
 L
O
S 
is
 F
.

G
P

Ex
p
re
ss
/

H
O
V

G
P

SR
‐7
3
 ―

 F
ai
rv
ie
w
 R
o
ad

 R
am

p
 t
o
 I‐
4
0
5

G
P

Ex
p
re
ss

SR
‐7
3
 ―

 B
ea
r 
St
re
et
 t
o
 F
ai
rv
ie
w
 R
o
ad

 R
am

p

H
O
V

I‐
6
0
5
 ―

 I‐
4
0
5
 t
o
 E
xp
re
ss
/H
O
V
 T
ra
n
si
ti
o
n

G
P

I‐
6
0
5
 ―

 E
xp
re
ss
/H
O
V
 T
ra
n
si
ti
o
n
 t
o
 

   
   
   
   
   
K
at
el
la
 A
ve
n
u
e

   
   
   
   
A
lb
er
t 
G
ro
ve
r 
&
 A
ss
o
ci
at
es

 1
1
/1
6
/2
0
1
0
   
   
   
   
 

2.7-10



P
ag
e 
1
 o
f 
3
   
   
   
   

Tr
af
fi
c 

D
e
m
an

d
 

V
o
lu
m
e
1

d
/c

D
e
n
si
ty

2
LO

S3
Tr
af
fi
c 

D
e
m
an

d
 

V
o
lu
m
e
1

d
/c

D
e
n
si
ty

2
LO

S3

N
B

5
9
,2
5
0

1
1
,0
7
9

1
.2
0

4
3
.6

F
1
1
,8
6
7

1
.2
8

*
F

SB
5

9
,2
5
0

1
4
,3
0
1

1
.5
5

*
F

1
1
,1
3
9

1
.2
0

4
4
.2

F

 N
B

1
1
,8
5
0

2
,2
1
6

1
.2
0

4
3
.6

F
2
,3
7
3

1
.2
8

*
F

SB
1

1
,8
5
0

2
,8
6
0

1
.5
5

*
F

2
,2
2
8

1
.2
0

4
4
.2

F

N
B

4
7
,4
0
0

8
,1
8
8

1
.1
1

3
6
.9

F
8
,6
1
5

1
.1
6

4
1
.3

F

SB
5

9
,2
5
0

1
3
,5
1
7

1
.4
6

*
F

1
0
,2
7
5

1
.1
1

3
6
.7

F

 N
B

1
1
,8
5
0

2
,0
0
0

1
.0
8

3
6
.9

F
2
,0
0
0

1
.0
8

4
1
.3

F

SB
1

1
,8
5
0

2
,2
0
0

1
.1
9

*
F

2
,0
0
0

1
.0
8

3
6
.7

F

N
B

6
1
1
,1
0
0

1
1
,7
3
6

1
.0
6

3
3
.4

F
1
3
,4
1
2

1
.2
1

4
4
.6

F

SB
7

1
2
,9
5
0

1
9
,0
3
0

1
.4
7

*
F

1
4
,3
4
0

1
.1
1

3
6
.4

F

 N
B

2
3
,7
0
0

2
,9
0
0

0
.7
8

2
2
.3

C
3
,2
0
0

0
.8
6

2
4
.6

C

SB
2

3
,7
0
0

3
,2
0
0

0
.8
6

2
4
.6

C
2
,9
0
0

0
.7
8

2
2
.3

C

N
B

6
1
1
,1
0
0

1
3
,0
0
8

1
.1
7

4
1
.2

F
1
4
,9
9
7

1
.3
5

*
F

SB
6

1
1
,1
0
0

1
7
,8
8
1

1
.6
1

*
F

1
3
,6
6
2

1
.2
3

*
F

N
B

2
3
,7
0
0

2
,9
0
0

0
.7
8

2
2
.3

C
3
,2
0
0

0
.8
6

2
4
.6

C

SB
2

3
,7
0
0

3
,2
0
0

0
.8
6

2
4
.6

C
2
,9
0
0

0
.7
8

2
2
.3

C

N
B

6
1
1
,1
0
0

1
1
,6
4
7

1
.0
5

3
3
.0

F
1
3
,3
1
6

1
.2
0

4
3
.8

F

SB
6

1
1
,1
0
0

1
5
,9
5
5

1
.4
4

*
F

1
1
,8
3
6

1
.0
7

3
3
.9

F

N
B

2
3
,7
0
0

2
,9
0
0

0
.7
8

2
2
.3

C
3
,2
0
0

0
.8
6

2
4
.6

C

SB
2

3
,7
0
0

3
,2
0
0

0
.8
6

2
4
.6

C
2
,9
0
0

0
.7
8

2
2
.3

C

N
B

5
9
,2
5
0

1
1
,6
1
6

1
.2
6

*
F

1
3
,1
2
1

1
.4
2

*
F

SB
5

9
,2
5
0

1
4
,2
7
7

1
.5
4

*
F

1
1
,3
1
3

1
.2
2

*
F

N
B

2
3
,7
0
0

2
,9
0
0

0
.7
8

2
2
.3

C
3
,2
0
0

0
.8
6

2
4
.6

C

SB
2

3
,7
0
0

3
,2
0
0

0
.8
6

2
4
.6

C
2
,9
0
0

0
.7
8

2
2
.3

C

N
B

5
9
,2
5
0

1
2
,4
0
4

1
.3
4

*
F

1
3
,1
4
9

1
.4
2

*
F

SB
5

9
,2
5
0

1
3
,2
1
9

1
.4
3

*
F

1
1
,8
9
8

1
.2
9

*
F

N
B

2
3
,7
0
0

2
,8
0
0

0
.7
6

2
1
.5

C
3
,0
0
0

0
.8
1

2
3
.1

C

SB
2

3
,7
0
0

3
,0
0
0

0
.8
1

2
3
.1

C
2
,9
5
0

0
.8
0

2
2
.7

C

Ex
p
re
ss

G
P

Ex
p
re
ss

G
P

Fa
ir
vi
ew

 R
o
ad

 t
o
 

H
ar
b
o
r 
B
o
u
le
va
rd
/H
yl
an
d
 A
ve
n
u
e

H
ar
b
o
r 
B
o
u
le
va
rd
/H
yl
an
d
 A
ve
n
u
e 
to
 

Eu
cl
id
 S
tr
ee
t/
El
lis
 A
ve
n
u
e

Eu
cl
id
 S
tr
ee
t/
El
lis
 A
ve
n
u
e 
to
 

B
ro
o
kh
u
rs
t 
St
re
et
/T
al
b
er
t 
A
ve
n
u
e

B
ro
o
kh
u
rs
t 
St
re
et
/T
al
b
er
t 
A
ve
n
u
e 
to
 

M
ag
n
o
lia
 S
tr
ee
t/
W
ar
n
er
 A
ve
n
u
e 

Ex
p
re
ss

G
P

M
ag
n
o
lia
 S
tr
ee
t/
W
ar
n
er
 A
ve
n
u
e 
to
 

B
ea
ch
 B
o
u
le
va
rd
/E
d
in
ge
r 
A
ve
n
u
e

C
ap

ac
it
y1

,4

B
ri
st
o
l S
tr
ee
t 
to
 S
R
‐7
3

G
P

H
O
V

Ex
p
re
ss

Ta
b
le
 2
.7
.2
: A

lt
er
n
at
iv
e 
3
 (
2
0
4
0
) 
I‐
4
0
5
 M

ai
n
lin
e 
P
ea
k 
H
o
u
r 
Le
ve
l o
f 
Se
rv
ic
e

La
n
e
 T
yp
e

M
ai
n
lin

e
A
lt
e
rn
at
iv
e
 3
 C
o
n
d
it
io
n
 (
2
0
4
0
)

La
n
e
s

A
M
 P
e
ak
 H
o
u
r

P
M
 P
e
ak
 H
o
u
r

Lo
ca
ti
o
n

D
ir
e
ct
io
n

SR
‐7
3
 t
o
 F
ai
rv
ie
w
 R
o
ad

(E
xp
re
ss
 ‐
 H
O
V
 T
ra
n
si
ti
o
n
)

G
P

Ex
p
re
ss
/

H
O
V

G
P

Ex
p
re
ss

G
P

   
   
   
   
 A
lb
er
t 
G
ro
ve
r 
&
 A
ss
o
ci
at
es

 1
1
/1
6
/2
0
1
0
   
   
   
   
 

2.7-11



P
ag
e 
2
 o
f 
3
   
   
   
   

Tr
af
fi
c 

D
e
m
an

d
 

V
o
lu
m
e
1

d
/c

D
e
n
si
ty

2
LO

S3
Tr
af
fi
c 

D
e
m
an

d
 

V
o
lu
m
e
1

d
/c

D
e
n
si
ty

2
LO

S3
C
ap

ac
it
y1

,4

Ta
b
le
 2
.7
.2
: A

lt
er
n
at
iv
e 
3
 (
2
0
4
0
) 
I‐
4
0
5
 M

ai
n
lin
e 
P
ea
k 
H
o
u
r 
Le
ve
l o
f 
Se
rv
ic
e

La
n
e
 T
yp
e

M
ai
n
lin

e
A
lt
e
rn
at
iv
e
 3
 C
o
n
d
it
io
n
 (
2
0
4
0
)

La
n
e
s

A
M
 P
e
ak
 H
o
u
r

P
M
 P
e
ak
 H
o
u
r

Lo
ca
ti
o
n

D
ir
e
ct
io
n

N
B

5
9
,2
5
0

1
1
,9
2
8

1
.2
9

*
F

1
2
,4
2
3

1
.3
4

*
F

SB
5

9
,2
5
0

1
2
,5
0
7

1
.3
5

*
F

1
1
,7
6
8

1
.2
7

*
F

N
B

2
3
,7
0
0

2
,8
0
0

0
.7
6

2
1
.5

C
3
,0
0
0

0
.8
1

2
3
.1

C

SB
2

3
,7
0
0

3
,0
0
0

0
.8
1

2
3
.1

C
2
,9
5
0

0
.8
0

2
2
.7

C

N
B

5
9
,2
5
0

1
1
,9
9
3

1
.3
0

*
F

1
2
,8
5
8

1
.3
9

*
F

SB
5

9
,2
5
0

1
2
,9
2
9

1
.4
0

*
F

1
1
,7
5
1

1
.2
7

*
F

N
B

2
3
,7
0
0

2
,7
0
0

0
.7
3

2
0
.8

C
2
,7
0
0

0
.7
3

2
0
.8

C

SB
2

3
,7
0
0

2
,7
0
0

0
.7
3

2
0
.8

C
2
,7
0
0

0
.7
3

2
0
.8

C

N
B

5
9
,2
5
0

1
2
,2
1
8

1
.3
2

*
F

1
2
,8
1
7

1
.3
9

*
F

SB
5

9
,2
5
0

1
2
,7
9
3

1
.3
8

*
F

1
1
,4
3
5

1
.2
4

*
F

N
B

2
3
,7
0
0

2
,7
0
0

0
.7
3

2
0
.8

C
2
,7
0
0

0
.7
3

2
0
.8

C

SB
2

3
,7
0
0

2
,7
0
0

0
.7
3

2
0
.8

C
2
,7
0
0

0
.7
3

2
0
.8

C

N
B

7
1
2
,9
5
0

1
8
,3
0
4

1
.4
1

*
F

1
8
,5
0
6

1
.4
3

*
F

SB
7

1
2
,9
5
0

1
9
,2
9
9

1
.4
9

*
F

1
7
,6
6
7

1
.3
6

*
F

N
B

2
3
,7
0
0

3
,4
0
0

0
.9
2

2
6
.2

D
3
,4
0
0

0
.9
2

2
6
.2

D

SB
2

3
,7
0
0

3
,4
0
0

0
.9
2

2
6
.2

D
3
,4
0
0

0
.9
2

2
6
.2

D

N
B

7
1
2
,9
5
0

1
8
,3
5
6

1
.4
2

*
F

1
8
,4
3
8

1
.4
2

*
F

SB
7

1
2
,9
5
0

1
9
,2
9
8

1
.4
9

*
F

1
7
,8
4
0

1
.3
8

*
F

N
B

2
3
,7
0
0

3
,4
0
0

0
.9
2

2
6
.2

D
3
,4
0
0

0
.9
2

2
6
.2

D

SB
2

3
,7
0
0

3
,4
0
0

0
.9
2

2
6
.2

D
3
,4
0
0

0
.9
2

2
6
.2

D

N
B

4
7
,4
0
0

1
1
,0
7
6

1
.5
0

*
F

8
,9
1
4

1
.2
0

4
5
.0

F

SB
4

7
,4
0
0

1
0
,5
6
3

1
.4
3

*
F

1
0
,4
2
0

1
.4
1

*
F

N
B

1
1
,8
5
0

2
,7
6
9

1
.5
0

*
F

2
,2
2
8

1
.2
0

4
5
.0

F

SB
1

1
,8
5
0

2
,6
4
1

1
.4
3

*
F

2
,6
0
5

1
.4
1

*
F

Ex
p
re
ss

I‐
6
0
5
 t
o
 S
an

 G
ab
ri
el
 R
iv
er

G
P

H
O
V

Ex
p
re
ss

B
ea
ch
 B
o
u
le
va
rd
/E
d
in
ge
r 
A
ve
n
u
e 
to

 

G
o
ld
en

w
es
t 
St
re
et
/B
o
ls
a 
A
ve
n
u
e 

G
o
ld
en

w
es
t 
St
re
et
/B
o
ls
a 
A
ve
n
u
e 
to
 

Sp
ri
n
gd
al
e 
St
re
et
/W

es
tm

in
st
er
 B
o
u
le
va
rd
 

Ex
p
re
ss

G
P

Ex
p
re
ss

G
P

Ex
p
re
ss

G
P

B
o
ls
a 
C
h
ic
a 
R
o
ad
/V
al
le
y 
V
ie
w
 S
tr
ee
t 
to
 

Se
al
 B
ea
ch
 B
o
u
le
va
rd

G
P

Sp
ri
n
gd
al
e 
St
re
et
/W

es
tm

in
st
er
 B
o
u
le
va
rd
 t
o
 

B
o
ls
a 
C
h
ic
a 
R
o
ad
/V
al
le
y 
V
ie
w
 S
tr
ee
t 

G
P

Se
al
 B
ea
ch
 B
o
u
le
va
rd
 t
o
 I‐
6
0
5

   
   
   
   
 A
lb
er
t 
G
ro
ve
r 
&
 A
ss
o
ci
at
es

 1
1
/1
6
/2
0
1
0
   
   
   
   
 

2.7-12



P
ag
e 
3
 o
f 
3
   
   
   
   

Tr
af
fi
c 

D
e
m
an

d
 

V
o
lu
m
e
1

d
/c

D
e
n
si
ty

2
LO

S3
Tr
af
fi
c 

D
e
m
an

d
 

V
o
lu
m
e
1

d
/c

D
e
n
si
ty

2
LO

S3
C
ap

ac
it
y1

,4

Ta
b
le
 2
.7
.2
: A

lt
er
n
at
iv
e 
3
 (
2
0
4
0
) 
I‐
4
0
5
 M

ai
n
lin
e 
P
ea
k 
H
o
u
r 
Le
ve
l o
f 
Se
rv
ic
e

La
n
e
 T
yp
e

M
ai
n
lin

e
A
lt
e
rn
at
iv
e
 3
 C
o
n
d
it
io
n
 (
2
0
4
0
)

La
n
e
s

A
M
 P
e
ak
 H
o
u
r

P
M
 P
e
ak
 H
o
u
r

Lo
ca
ti
o
n

D
ir
e
ct
io
n

N
B

4
7
,4
0
0

4
,8
6
2

0
.6
6

1
9
.3

C
6
,6
7
4

0
.9
0

2
7
.0

D

SB
4

7
,4
0
0

6
,6
5
6

0
.9
0

2
6
.9

D
4
,8
2
8

0
.6
5

1
9
.2

C

N
B

2
3
,7
0
0

3
,1
4
2

0
.8
5

1
7
.0

B
4
,6
6
0

1
.2
6

2
5
.3

F

SB
2
.5

4
,6
2
5

4
,2
9
3

0
.9
3

2
3
.2

C
2
,9
0
0

0
.6
3

1
5
.7

B

N
B

1
1
,8
5
0

1
,1
0
0

0
.5
9

1
6
.9

B
1
,4
0
0

0
.7
6

2
1
.5

C

SB
1

1
,8
5
0

1
,4
0
0

0
.7
6

2
1
.5

C
1
,2
0
0

0
.6
5

1
8
.5

C

N
B

5
9
,2
5
0

7
,3
9
7

0
.8
0

2
3
.1

C
9
,8
4
1

1
.0
6

3
3
.8

F

SB
4

7
,4
0
0

8
,1
6
2

1
.1
0

3
6
.7

F
6
,8
1
1

0
.9
2

2
7
.7

D

N
B

1
1
,8
5
0

1
,6
5
0

0
.8
9

2
3
.1

C
1
,8
0
0

0
.9
7

3
3
.8

D

SB
1

1
,8
5
0

1
,6
0
0

0
.8
6

3
6
.7

E
1
,4
0
0

0
.7
6

2
7
.7

D

N
B

4
7
,4
0
0

7
,2
3
8

0
.9
8

2
2
.5

C
9
,3
1
3

1
.2
6

3
0
.9

F

SB
4

7
,4
0
0

8
,1
0
3

1
.1
0

3
6
.2

F
6
,8
1
5

0
.9
2

2
7
.7

D

N
B

1
1
,8
5
0

1
,8
0
9

0
.9
8

2
2
.5

C
2
,3
2
8

1
.2
6

3
0
.9

F

SB
1

1
,8
5
0

1
,6
5
9

0
.9
0

3
6
.2

E
1
,3
9
6

0
.7
5

2
7
.7

D

N
o
te
s:
 

1
. P
ea
k 
h
o
u
r 
ca
p
ac
it
y 
an
d
 t
ra
ff
ic
 v
o
lu
m
es
 a
re
 s
h
o
w
n
 in

 v
eh

ic
le
s 
p
er
 h
o
u
r 
(v
p
h
).

2
. D

en
si
ty
 is
 s
h
o
w
n
 in

 p
as
se
n
ge
r 
ca
rs
/m

ile
/l
an
e 
(p
c/
m
i/
ln
).

3
. L
ev
el
 o
f 
Se
rv
ic
e 
(L
O
S)
: G

en
er
al
 P
u
rp
o
se
 (
G
P
) 
la
n
e,
 H
ig
h
 O
cc
u
p
an
cy
 V
eh

ic
le
 (
H
O
V
) 
la
n
e 
an
d
 E
xp
re
ss
 T
o
ll 
la
n
e 
LO

S 
is
 b
as
ed

 o
n
 d
en

si
ty
 e
xc
ep

t 
w
h
en

 d
em

an
d
‐t
o
‐c
ap
ac
it
y 
(d
/c
) 
ra
ti
o

   
  i
s 
gr
ea
te
r 
th
an

 o
r 
eq

u
al
 t
o
 1
.0
, w

h
ic
h
 is
 L
O
S 
F.

4
. P
ea
k 
h
o
u
r 
ca
p
ac
it
ie
s 
fo
r 
fr
ee
w
ay
 la
n
es
 in
cl
u
d
e 
1
,8
5
0
 v
p
h
 f
o
r 
ea
ch
 G
P
 la
n
e 
an
d
 a
 s
in
gl
e 
H
O
V
/E
xp
re
ss
 la
n
e 
an
d
 3
,7
0
0
 v
p
h
 f
o
r 
d
u
al
 H
O
V
/E
xp
re
ss
 la
n
es
.

5
. *
 D
en

si
ty
 is
 in

 e
xc
es
s 
o
f 
4
5
 p
c/
m
i/
ln
; t
h
er
ef
o
re
 L
O
S 
is
 F
.

I‐
6
0
5
 ―

 I‐
4
0
5
 t
o
 E
xp
re
ss
/H
O
V
 T
ra
n
si
ti
o
n

G
P

Ex
p
re
ss
/

H
O
V

I‐
6
0
5
 ―

 E
xp
re
ss
/H
O
V
 T
ra
n
si
ti
o
n
 t
o

   
   
   
   
   
K
at
el
la
 A
ve
n
u
e

G
P

H
O
V

SR
‐7
3
 ―

 B
ea
r 
St
re
et
 t
o
 F
ai
rv
ie
w
 R
o
ad

 R
am

p
G
P

SR
‐7
3
 ―

 F
ai
rv
ie
w
 R
o
ad

 R
an
p
  t
o
 I‐
4
0
5

G
P

Ex
p
re
ss

   
   
   
   
 A
lb
er
t 
G
ro
ve
r 
&
 A
ss
o
ci
at
es

 1
1
/1
6
/2
0
1
0
   
   
   
   
 

2.7-13



P
ag
e 
1
 o
f 
3
   
   
   

Tr
af
fi
c 

V
o
lu
m
e1

d
/c

D
e
n
si
ty

2
LO

S3
,5

Tr
af
fi
c 

V
o
lu
m
e1

d
/c

D
e
n
si
ty

2
LO

S3
,5

N
B
 O
n
 L
o
o
p

1
1
,5
0
0

1
4
8

0
.1
0

3
1
.0

D
3
3
5

0
.2
2

3
3
.0

D

N
B
 O
n
 D
ir
ec
t

1
1
,5
0
0

3
4
9

0
.2
3

2
2
.7

C
2
3
8

0
.1
6

2
4
.5

C

SB
 O
ff
 D
ir
ec
t

2
3
,0
0
0

1
,2
9
5

0
.4
3

‐‐
F

9
3
5

0
.3
1

2
0
.2

C

SB
 O
n
 L
o
o
p

1
1
,5
0
0

1
,0
4
2

0
.6
9

‐‐
F

1
,4
1
8

0
.9
5

2
8
.1

D

N
B
 O
ff
 D
ir
ec
t

2
3
,0
0
0

2
,9
7
5

0
.9
9

‐‐
F

3
,5
1
2

1
.1
7

‐‐
F

N
B
 O
n
 D
ir
ec
t

1
1
,5
0
0

7
4
3

0
.5
0

2
0
.1

C
7
0
7

0
.4
7

2
1
.7

C

SB
 O
ff
 D
ir
ec
t

2
3
,0
0
0

7
8
8

0
.2
6

‐‐
F

8
4
4

0
.2
8

2
1
.2

C

SB
 O
n
 D
ir
ec
t

1
1
,5
0
0

1
,3
7
1

0
.9
1

‐‐
F

1
,0
4
3

0
.7
0

2
3
.4

C

N
B
 O
n
 L
o
o
p

1
1
,5
0
0

5
0
2

0
.3
3

2
6
.9

C
6
0
3

0
.4
0

3
0
.0

D

N
B
 O
n
 D
ir
ec
t

1
1
,5
0
0

5
5
3

0
.3
7

2
2
.7

C
9
3
3

0
.6
2

2
5
.2

C

SB
 O
ff
 D
ir
ec
t

2
3
,0
0
0

1
,2
0
2

0
.4
0

‐‐
F

1
,1
3
2

0
.3
8

1
4
.1

B

SB
 O
n
 L
o
o
p

1
1
,5
0
0

9
6
8

0
.6
5

‐‐
F

1
,0
3
9

0
.6
9

2
1
.7

C

SB
 O
n
 D
ir
ec
t

1
1
,5
0
0

1
,3
3
9

0
.8
9

‐‐
F

7
4
7

0
.5
0

2
2
.4

C

N
B
 O
ff
 L
o
o
p

2
3
,0
0
0

1
,5
7
3

0
.5
2

1
5
.9

B
2
,0
9
7

0
.7
0

2
1
.8

C

N
B
 O
n
 D
ir
ec
t

1
1
,5
0
0

2
7
3

0
.1
8

2
0
.8

C
6
6
8

0
.4
5

2
3
.5

C

SB
 O
ff
 D
ir
ec
t

1
1
,5
0
0

4
7
4

0
.3
2

4
0
.7

E
4
2
9

0
.2
9

3
2
.4

D

SB
 O
n
 L
o
o
p

1
1
,5
0
0

9
4
9

0
.6
3

‐‐
F

1
,2
3
0

0
.8
2

2
6
.1

C

SB
 O
n
 D
ir
ec
t

1
1
,5
0
0

1
,1
2
6

0
.7
5

‐‐
F

7
7
0

0
.5
1

2
3
.0

C

N
B
 O
ff
 D
ir
ec
t

2
3
,0
0
0

1
,2
0
4

0
.4
0

*
A

1
,3
9
5

0
.4
7

*
B

N
B
 O
n
 L
o
o
p

1
1
,5
0
0

7
7
5

0
.5
2

2
6
.0

C
8
6
1

0
.5
7

2
9
.3

D

N
B
 O
n
 D
ir
ec
t

1
1
,5
0
0

3
3
9

0
.2
3

2
3
.3

C
3
5
7

0
.2
4

2
6
.8

C

SB
 O
ff
 D
ir
ec
t

1
1
,5
0
0

8
2
0

0
.5
5

‐‐
F

9
5
0

0
.6
3

3
8
.8

E

SB
 O
n
 L
o
o
p

1
1
,5
0
0

1
,3
2
5

0
.8
8

‐‐
F

7
2
3

0
.4
8

2
7
.2

C

SB
 O
n
 D
ir
ec
t

1
1
,5
0
0

1
,1
0
7

0
.7
4

*
F

7
4
4

0
.5
0

*
F

Eu
cl
id
 S
tr
ee
t 
&
 E
lli
s 
A
ve
n
u
e

B
ro
o
kh
u
rs
t 
St
re
et
 &
 T
al
b
er
t 

A
ve
n
u
e

Ta
b
le
 2
.7
.3
: A

lt
er
n
at
iv
e 
3
 (
2
0
2
0
) 
I‐
4
0
5
 R
am

p
 J
u
n
ct
io
n
 P
ea
k 
H
o
u
r 
Le
ve
l o
f 
Se
rv
ic
e

In
te
rc
h
an

ge
R
am

p
 T
yp
e

A
lt
e
rn
at
iv
e
 3
 C
o
n
d
it
io
n
 (
2
0
2
0
)

Fa
ir
vi
ew

 R
o
ad

R
am

p
 

La
n
e
s

R
am

p
1
,4
 

C
ap

ac
it
y

A
M
 P
e
ak

P
M
 P
e
ak

R
am

p
R
am

p
 J
u
n
ct
io
n

R
am

p
R
am

p
 J
u
n
ct
io
n

B
ri
st
o
l S
tr
ee
t

H
ar
b
o
r 
B
o
u
le
va
rd

   
   
   
A
lb
er
t 
G
ro
ve
r 
&
 A
ss
o
ci
at
es

 0
3
/3
1
/2
0
1
1
   
   
   
 

2.7-14



P
ag
e 
2
 o
f 
3
   
   
   

Tr
af
fi
c 

V
o
lu
m
e1

d
/c

D
e
n
si
ty

2
LO

S3
,5

Tr
af
fi
c 

V
o
lu
m
e1

d
/c

D
e
n
si
ty

2
LO

S3
,5

Ta
b
le
 2
.7
.3
: A

lt
er
n
at
iv
e 
3
 (
2
0
2
0
) 
I‐
4
0
5
 R
am

p
 J
u
n
ct
io
n
 P
ea
k 
H
o
u
r 
Le
ve
l o
f 
Se
rv
ic
e

In
te
rc
h
an

ge
R
am

p
 T
yp
e

A
lt
e
rn
at
iv
e
 3
 C
o
n
d
it
io
n
 (
2
0
2
0
)

R
am

p
 

La
n
e
s

R
am

p
1
,4
 

C
ap

ac
it
y

A
M
 P
e
ak

P
M
 P
e
ak

R
am

p
R
am

p
 J
u
n
ct
io
n

R
am

p
R
am

p
 J
u
n
ct
io
n

N
B
 O
ff
 L
o
o
p

1
1
,5
0
0

5
0
5

0
.3
4

3
6
.3

E
7
8
1

0
.5
2

‐‐
F

N
B
 O
ff
 D
ir
ec
t

1
1
,5
0
0

2
3
6

0
.1
6

3
3
.2

D
6
7
3

0
.4
5

3
8
.7

E

N
B
 O
n
 D
ir
ec
t 
(W

ar
n
er
)

1
1
,5
0
0

5
3
4

0
.3
6

2
2
.1

C
8
5
6

0
.5
7

2
3
.5

C

N
B
 O
n
 L
o
o
p
 +
 D
ir
ec
t 
(M

ag
n
o
lia
)

1
1
,5
0
0

8
6
0

0
.5
7

2
1
.9

C
5
6
8

0
.3
8

2
3
.9

C

SB
 O
ff
 D
ir
ec
t

1
1
,5
0
0

5
5
4

0
.3
7

3
9
.4

E
1
,1
4
1

0
.7
6

‐‐
F

SB
 O
ff
 L
o
o
p

1
1
,5
0
0

5
2
2

0
.3
5

3
7
.3

E
5
7
4

0
.3
8

3
5
.1

E

SB
 O
n
 L
o
o
p

1
1
,5
0
0

1
,0
5
9

0
.7
1

2
2
.1

C
3
6
3

0
.2
4

2
0
.1

C

SB
 O
n
 D
ir
ec
t

1
1
,5
0
0

1
,3
9
1

0
.9
3

‐‐
F

7
3
2

0
.4
9

2
2
.1

C

N
B
 O
ff
 D
ir
ec
t

2
3
,0
0
0

1
,5
9
5

0
.5
3

*
B

1
,8
9
3

0
.6
3

*
B

N
B
 O
n
 L
o
o
p

1
1
,5
0
0

8
2
8

0
.5
5

2
7
.8

C
1
,0
0
2

0
.6
7

2
9
.1

D

N
B
 O
n
 D
ir
ec
t

1
1
,5
0
0

2
8
9

0
.1
9

2
6
.2

C
2
7
7

0
.1
8

2
8
.1

D

SB
 O
ff
 D
ir
ec
t

2
3
,0
0
0

9
6
8

0
.3
2

2
6
.2

C
1
,5
0
8

0
.5
0

3
0
.6

D

SB
 O
n
 L
o
o
p

1
1
,5
0
0

7
5
8

0
.5
1

2
4
.7

C
8
9
7

0
.6
0

2
4
.4

C

SB
 O
n
 D
ir
ec
t

1
1
,5
0
0

9
9
8

0
.6
7

2
3
.2

C
7
8
0

0
.5
2

2
3
.2

C

N
B
 O
ff
 L
o
o
p

1
1
,5
0
0

8
6
6

0
.5
8

3
9
.0

E
7
6
9

0
.5
1

4
0
.3

E

N
B
 O
n
 L
o
o
p

1
1
,5
0
0

8
2
6

0
.5
5

2
7
.3

C
8
8
5

0
.5
9

2
9
.1

D

SB
 O
ff
 (
D
ir
ec
t 
+ 
Lo
o
p
)

1
1
,5
0
0

1
,0
4
1

0
.6
9

4
0
.7

E
9
4
3

0
.6
3

4
0
.0

E

SB
 O
n
 (
D
ir
ec
t 
+ 
Lo
o
p
)

1
1
,5
0
0

9
0
3

0
.6
0

2
2
.1

C
1
,2
1
1

0
.8
1

2
2
.5

C

N
B
 O
ff
 L
o
o
p

1
1
,5
0
0

7
5
2

0
.5
0

3
8
.6

E
9
3
1

0
.6
2

‐‐
F

N
B
 O
n
 D
ir
ec
t

1
1
,5
0
0

9
7
0

0
.6
5

2
2
.1

C
9
0
9

0
.6
1

2
3
.4

C

SB
 O
ff
 D
ir
ec
t

1
1
,5
0
0

3
6
7

0
.2
4

3
6
.8

E
4
3
5

0
.2
9

3
6
.5

E

SB
 O
ff
 L
o
o
p

1
1
,5
0
0

2
6
9

0
.1
8

3
5
.1

E
2
3
5

0
.1
6

3
4
.0

D

SB
 O
n
 D
ir
ec
t

1
1
,5
0
0

7
6
8

0
.5
1

2
2
.8

C
9
6
8

0
.6
5

2
2
.4

C

M
ag
n
o
lia
 S
tr
ee
t 
&
 W

ar
n
er
 

A
ve
n
u
e

G
o
ld
en

w
es
t 
St
re
et
 &
 B
o
ls
a 

A
ve
n
u
e

Sp
ri
n
gd
al
e 
St
re
et
 &
 

W
es
tm

in
st
er
 B
o
u
le
va
rd

B
ea
ch
 B
o
u
le
va
rd
 &
 E
d
in
ge
r 

A
ve
n
u
e

   
   
   
A
lb
er
t 
G
ro
ve
r 
&
 A
ss
o
ci
at
es

 0
3
/3
1
/2
0
1
1
   
   
   
 

2.7-15



P
ag
e 
3
 o
f 
3
   
   
   

Tr
af
fi
c 

V
o
lu
m
e1

d
/c

D
e
n
si
ty

2
LO

S3
,5

Tr
af
fi
c 

V
o
lu
m
e1

d
/c

D
e
n
si
ty

2
LO

S3
,5

Ta
b
le
 2
.7
.3
: A

lt
er
n
at
iv
e 
3
 (
2
0
2
0
) 
I‐
4
0
5
 R
am

p
 J
u
n
ct
io
n
 P
ea
k 
H
o
u
r 
Le
ve
l o
f 
Se
rv
ic
e

In
te
rc
h
an

ge
R
am

p
 T
yp
e

A
lt
e
rn
at
iv
e
 3
 C
o
n
d
it
io
n
 (
2
0
2
0
)

R
am

p
 

La
n
e
s

R
am

p
1
,4
 

C
ap

ac
it
y

A
M
 P
e
ak

P
M
 P
e
ak

R
am

p
R
am

p
 J
u
n
ct
io
n

R
am

p
R
am

p
 J
u
n
ct
io
n

N
B
 O
ff
 D
ir
ec
t

1
1
,5
0
0

9
0
1

0
.6
0

4
0
.1

E
1
,2
5
2

0
.8
3

‐‐
F

SB
 O
ff
 D
ir
ec
t

2
3
,0
0
0

1
,2
0
4

0
.4
0

2
1
.6

C
1
,0
2
4

0
.3
4

1
9
.2

B

SB
 O
n
 L
o
o
p

1
1
,5
0
0

9
4
4

0
.6
3

2
7
.4

C
1
,1
4
5

0
.7
6

2
6
.5

C

N
B
 O
ff
 D
ir
ec
t

1
1
,5
0
0

7
6
9

0
.5
1

‐‐
F

1
,0
9
6

0
.7
3

‐‐
F

N
B
 O
n
 L
o
o
p

1
1
,5
0
0

8
1
9

0
.5
5

*
F

1
,0
1
3

0
.6
8

*
F

SB
 O
ff
 L
o
o
p

2
3
,0
0
0

9
4
4

0
.3
1

*
B

1
,1
9
1

0
.4
0

*
B

SB
 O
n
 D
ir
ec
t

1
1
,5
0
0

9
3
9

0
.6
3

2
5
.3

C
1
,1
1
9

0
.7
5

2
4
.5

C

N
B
 O
n
 f
ro
m
 N
B
 S
R
‐7
3

2
3
,6
0
0

2
,3
1
1

0
.6
4

‐‐
‐‐

3
,1
9
8

0
.8
9

‐‐
‐‐

N
B
 O
n
 f
ro
m
 W

B
 S
R
‐2
2
7

2
.5

4
,5
0
0

6
,0
6
4

1
.3
5

‐‐
‐‐

5
,7
0
6

1
.2
7

‐‐
‐‐

N
B
 O
ff
 t
o
 W

B
 S
R
‐2
2

2
3
,6
0
0

2
,6
6
5

0
.7
4

‐‐
‐‐

2
,9
3
7

0
.8
2

‐‐
‐‐

N
B
 O
ff
 t
o
 N
B
 I‐
6
0
5

2
3
,6
0
0

2
,7
2
9

0
.7
6

‐‐
‐‐

4
,3
3
3

1
.2
0

‐‐
‐‐

SB
 O
n
 f
ro
m
 S
B
 I‐
6
0
5

2
3
,6
0
0

3
,8
9
0

1
.0
8

‐‐
‐‐

3
,0
3
0

0
.8
4

‐‐
‐‐

SB
 O
n
 f
ro
m
 E
B
 S
R
‐2
2

2
3
,6
0
0

2
,6
8
2

0
.7
5

‐‐
‐‐

3
,0
1
7

0
.8
4

‐‐
‐‐

SB
 O
ff
 t
o
 E
B
 S
R
‐2
2

3
5
,4
0
0

5
,2
2
1

0
.9
7

‐‐
‐‐

5
,4
9
4

1
.0
2

‐‐
‐‐

SB
 O
ff
 t
o
 S
B
 S
R
‐7
3

3
5
,4
0
0

3
,3
6
7

0
.6
2

‐‐
‐‐

2
,4
1
6

0
.4
5

‐‐
‐‐

N
o
te
s: 1
. P
ea
k 
h
o
u
r 
ca
p
ac
it
y 
an
d
 t
ra
ff
ic
 d
em

an
d
 f
o
re
ca
st
 v
o
lu
m
es
 a
re
 s
h
o
w
n
 in

 v
eh

ic
le
s 
p
er
 h
o
u
r 
(v
p
h
).

2
. D

en
si
ty
 is
 s
h
o
w
n
 in

 p
as
se
n
ge
r 
ca
rs
/m

ile
/l
an
e 
(p
c/
m
i/
ln
).

3
. L
ev
el
 o
f 
Se
rv
ic
e 
(L
O
S)
 is
 b
as
ed

 o
n
 d
en

si
ty
 (
p
c/
m
i/
ln
);
 d
/c
 ‐
 d
em

an
d
‐t
o
‐c
ap
ac
it
y 
ra
ti
o
.

4
. P
ea
k 
h
o
u
r 
ca
p
ac
it
ie
s 
fo
r 
fr
ee
w
ay
 r
am

p
s 
in
cl
u
d
e 
1
,5
0
0
 v
p
h
 f
o
r 
ea
ch
 f
re
ew

ay
 r
am

p
 la
n
e 
an
d
 1
,8
0
0
 v
p
h
 f
o
r 
ea
ch
 f
re
ew

ay
‐t
o
‐f
re
ew

ay
 b
ra
n
ch
 c
o
n
n
ec
to
r 
la
n
e.

5
. L
O
S 
F 
as
 t
h
e 
to
ta
l f
lo
w
 o
f 
th
e 
m
er
ge
/d
iv
er
ge
 a
re
a 
ex
ce
ed

s 
th
e 
ca
p
ac
it
y 
o
f 
th
e 
fr
ee
w
ay
 s
eg
m
en

t;
 t
h
e 
d
en

si
ty
 is
 n
o
t 
ap
p
lic
ab
le
 in

 t
h
is
 c
as
e.

6
. *
 P
er
 H
ig
h
w
ay
 C
ap
ac
it
y 
M
an
u
al
, a
s 
th
e 
im

p
ac
t 
ar
ea

 o
f 
m
er
ge
 a
n
d
 d
iv
er
ge
 is
 p
ri
m
ar
ily
 f
o
cu
se
d
 o
n
 a
n
 in
fl
u
en

ce
 a
re
a 
o
f 
1
,5
0
0
 f
t,
 t
h
e 
d
en

si
ty
 w
as
 n
o
t 
ca
lu
la
te
d
 f
o
r 
ar
ea
s 

   
  e
xc
ee
d
in
g 
1
,5
0
0
 f
t 
in
 le
n
gt
h
.

7
. A

s 
th
e 
3
 la
n
es
 o
n
 W

B
 S
R
‐2
2
 a
re
 r
ed

u
ce
d
 t
o
 2
 la
n
es
 a
t 
I‐
4
0
5
 c
o
n
n
ec
ti
o
n
, 2
.5
 la
n
es
 a
re
 a
ss
u
m
ed

 f
o
r 
in
cr
ea
se
d
 c
ap
ac
it
y 
d
u
e 
to
 f
o
rc
ed

 f
lo
w
 c
o
n
d
it
io
n
s.

8
. F
o
r 
fr
ee
w
ay
‐t
o
‐f
re
ew

ay
 b
ra
n
ch
 c
o
n
n
ec
to
rs
, d
/c
 r
at
io
s 
ar
e 
p
ro
vi
d
ed

.

I‐
4
0
5
 F
re
ew

ay
 In
te
rc
h
an
ge
s 

w
it
h
 S
R
‐7
3
, S
R
‐2
2
 &
 I‐
6
0
5

B
o
ls
a 
C
h
ic
a 
R
o
ad

 &
 G
ar
d
en

 

G
ro
ve
 B
o
u
le
va
rd

Fr
e
e
w
ay
 ‐
 t
o
 ‐
 F
re
e
w
ay
 B
ra
n
ch
 C
o
n
n
e
ct
o
rs

8

Se
al
 B
ea
ch
 B
o
u
le
va
rd

   
   
   
A
lb
er
t 
G
ro
ve
r 
&
 A
ss
o
ci
at
es

 0
3
/3
1
/2
0
1
1
   
   
   
 

2.7-16



P
ag
e 
1
 o
f 
3
   
   
   
 

Tr
af
fi
c 

V
o
lu
m
e1

d
/c

D
e
n
si
ty

2
LO

S3
,5

Tr
af
fi
c 

V
o
lu
m
e1

d
/c

D
e
n
si
ty

2
LO

S3

N
B
 O
n
 L
o
o
p

1
1
,5
0
0

1
5
2

0
.1
0

3
6
.3

E
1
5
2

0
.1
0

3
0
.7

D

N
B
 O
n
 D
ir
ec
t

1
1
,5
0
0

3
7
9

0
.2
5

2
6
.0

C
3
7
9

0
.2
5

2
2
.2

C

SB
 O
ff
 D
ir
ec
t

2
3
,0
0
0

1
,3
4
7

0
.4
5

‐‐
F

1
,3
4
7

0
.4
5

2
1
.7

C

SB
 O
n
 L
o
o
p

1
1
,5
0
0

1
,0
8
4

0
.7
2

‐‐
F

1
,0
8
4

0
.7
2

2
8
.3

D

N
B
 O
ff
 D
ir
ec
t

2
3
,0
0
0

3
,1
0
7

1
.0
4

‐‐
F

3
,1
0
7

1
.0
4

3
0
.3

F

N
B
 O
n
 D
ir
ec
t

1
1
,5
0
0

7
9
4

0
.5
3

2
3
.1

C
7
9
4

0
.5
3

2
3
.4

C

SB
 O
ff
 D
ir
ec
t

2
3
,0
0
0

8
2
0

0
.2
7

‐‐
F

8
2
0

0
.2
7

2
1
.7

C

SB
 O
n
 D
ir
ec
t

1
1
,5
0
0

1
,4
4
4

0
.9
6

‐‐
F

1
,4
4
4

0
.9
6

2
3
.8

C

N
B
 O
n
 L
o
o
p

1
1
,5
0
0

5
2
2

0
.3
5

3
2
.3

D
5
2
2

0
.3
5

3
0
.4

D

N
B
 O
n
 D
ir
ec
t

1
1
,5
0
0

7
5
0

0
.5
0

2
6
.6

C
7
5
0

0
.5
0

2
4
.2

C

SB
 O
ff
 D
ir
ec
t

2
3
,0
0
0

1
,2
5
1

0
.4
2

‐‐
F

1
,2
5
1

0
.4
2

1
3
.8

B

SB
 O
n
 L
o
o
p

1
1
,5
0
0

1
,0
0
7

0
.6
7

‐‐
F

1
,0
0
7

0
.6
7

2
2
.3

B

SB
 O
n
 D
ir
ec
t

1
1
,5
0
0

1
,3
9
3

0
.9
3

‐‐
F

1
,3
9
3

0
.9
3

2
4
.9

C

N
B
 O
ff
 L
o
o
p

2
3
,0
0
0

1
,6
7
9

0
.5
6

1
9
.8

B
1
,6
7
9

0
.5
6

1
6
.7

B

N
B
 O
n
 D
ir
ec
t

1
1
,5
0
0

3
1
8

0
.2
1

2
5
.7

C
3
1
8

0
.2
1

2
5
.1

C

SB
 O
ff
 D
ir
ec
t

1
1
,5
0
0

6
3
9

0
.4
3

‐‐
F

6
3
9

0
.4
3

3
5
.8

E

SB
 O
n
 D
ir
ec
t

1
1
,5
0
0

1
,4
7
9

0
.9
9

‐‐
F

1
,4
7
9

0
.9
9

2
3
.3

C

SB
 O
n
 L
o
o
p

1
1
,5
0
0

1
,0
8
6

0
.7
2

‐‐
F

1
,0
8
6

0
.7
2

2
8
.7

D

N
B
 O
ff
 D
ir
ec
t

2
3
,0
0
0

1
,3
2
9

0
.4
4

*
B

1
,3
2
9

0
.4
4

*
B

N
B
 O
n
 L
o
o
p

1
1
,5
0
0

8
6
7

0
.5
8

3
1
.1

D
8
6
7

0
.5
8

2
8
.1

D

N
B
 O
n
 D
ir
ec
t

1
1
,5
0
0

4
3
1

0
.2
9

‐‐
F

4
3
1

0
.2
9

2
3
.2

C

SB
 O
ff
 D
ir
ec
t

1
1
,5
0
0

8
5
3

0
.5
7

‐‐
F

8
5
3

0
.5
7

3
6
.9

E

SB
 O
n
 L
o
o
p

1
1
,5
0
0

1
,3
7
9

0
.9
2

‐‐
F

1
,3
7
9

0
.9
2

2
8
.8

D

SB
 O
n
 D
ir
ec
t

1
1
,5
0
0

1
,1
5
2

0
.7
7

*
F

1
,1
5
2

0
.7
7

*
F

B
ri
st
o
l S
tr
ee
t

R
am

p
1
,4
 

C
ap

ac
it
y

P
e
ak
 C
o
n
d
it
io
n
 

(U
n
co
n
st
ra
in
e
d
 M

ai
n
lin

e
 V
o
lu
m
e
)

R
am

p
 J
u
n
ct
io
n

R
am

p
R
am

p
 J
u
n
ct
io
n

Eu
cl
id
 S
tr
ee
t 
&
 E
lli
s 
A
ve
n
u
e

R
am

p

B
ro
o
kh
u
rs
t 
St
re
et
 &
 T
al
b
er
t 

A
ve
n
u
e

R
am

p
 

La
n
e
s

N
o
n
‐P
e
ak
 C
o
n
d
it
io
n
 

(C
o
n
st
ra
in
e
d
 M

ai
n
lin

e
 V
o
lu
m
e
)

H
ar
b
o
r 
B
o
u
le
va
rd

Ta
b
le
 2
.7
.4
: A

lt
er
n
at
iv
e 
3
 (
2
0
4
0
) 
I‐
4
0
5
 R
am

p
 J
u
n
ct
io
n
 P
ea
k 
H
o
u
r 
Le
ve
l o
f 
Se
rv
ic
e 
‐ 
A
M

In
te
rc
h
an

ge
R
am

p
 T
yp
e

A
lt
e
rn
at
iv
e
 3
 C
o
n
d
it
io
n
 (
2
0
4
0
) 
‐ 
A
M

Fa
ir
vi
ew

 R
o
ad

   
   
   
 A
lb
er
t 
G
ro
ve
r 
&
 A
ss
o
ci
at
es

 0
3
/3
1
/2
0
1
1
   
   
   
 

2.7-17



P
ag
e 
2
 o
f 
3
   
   
   
 

Tr
af
fi
c 

V
o
lu
m
e1

d
/c

D
e
n
si
ty

2
LO

S3
,5

Tr
af
fi
c 

V
o
lu
m
e1

d
/c

D
e
n
si
ty

2
LO

S3

R
am

p
1
,4
 

C
ap

ac
it
y

P
e
ak
 C
o
n
d
it
io
n
 

(U
n
co
n
st
ra
in
e
d
 M

ai
n
lin

e
 V
o
lu
m
e
)

R
am

p
 J
u
n
ct
io
n

R
am

p
R
am

p
 J
u
n
ct
io
n

R
am

p

R
am

p
 

La
n
e
s

N
o
n
‐P
e
ak
 C
o
n
d
it
io
n
 

(C
o
n
st
ra
in
e
d
 M

ai
n
lin

e
 V
o
lu
m
e
)

Ta
b
le
 2
.7
.4
: A

lt
er
n
at
iv
e 
3
 (
2
0
4
0
) 
I‐
4
0
5
 R
am

p
 J
u
n
ct
io
n
 P
ea
k 
H
o
u
r 
Le
ve
l o
f 
Se
rv
ic
e 
‐ 
A
M

In
te
rc
h
an

ge
R
am

p
 T
yp
e

A
lt
e
rn
at
iv
e
 3
 C
o
n
d
it
io
n
 (
2
0
4
0
) 
‐ 
A
M

N
B
 O
ff
 L
o
o
p

1
1
,5
0
0

5
2
0

0
.3
5

‐‐
F

5
2
0

0
.3
5

3
5
.2

E

N
B
 O
ff
 D
ir
ec
t

1
1
,5
0
0

2
5
9

0
.1
7

3
9
.6

E
2
5
9

0
.1
7

3
3
.7

D

N
B
 O
n
 D
ir
ec
t 
(W

ar
n
er
)

1
1
,5
0
0

5
5
6

0
.3
7

‐‐
F

5
5
6

0
.3
7

2
3
.0

C

N
B
 O
n
 L
o
o
p
 +
 D
ir
ec
t 
(M

ag
n
o
lia
)

1
1
,5
0
0

9
1
1

0
.6
1

‐‐
F

9
1
1

0
.6
1

2
1
.4

C

SB
 O
ff
 D
ir
ec
t

1
1
,5
0
0

5
7
7

0
.3
8

‐‐
F

5
7
7

0
.3
8

3
5
.6

E

SB
 O
ff
 L
o
o
p

1
1
,5
0
0

6
9
0

0
.4
6

‐‐
F

6
9
0

0
.4
6

3
6
.1

E

SB
 O
n
 L
o
o
p

1
1
,5
0
0

1
,1
0
2

0
.7
3

‐‐
F

1
,1
0
2

0
.7
3

2
1
.9

C

SB
 O
n
 D
ir
ec
t

1
1
,5
0
0

1
,4
2
3

0
.9
5

‐‐
F

1
,4
2
3

0
.9
5

2
2
.8

C

N
B
 O
ff
 D
ir
ec
t

2
3
,0
0
0

1
,6
4
3

0
.5
5

*
F

1
,6
4
3

0
.5
5

*
B

N
B
 O
n
 L
o
o
p

1
1
,5
0
0

8
6
6

0
.5
8

‐‐
F

8
6
6

0
.5
8

2
9
.3

D

N
B
 O
n
 D
ir
ec
t

1
1
,5
0
0

3
0
1

0
.2
0

‐‐
F

3
0
1

0
.2
0

2
5
.0

C

SB
 O
ff
 D
ir
ec
t

2
3
,0
0
0

1
,1
6
0

0
.3
9

‐‐
F

1
,1
6
0

0
.3
9

2
6
.6

C

SB
 O
n
 L
o
o
p

1
1
,5
0
0

8
1
3

0
.5
4

‐‐
F

8
1
3

0
.5
4

2
6
.3

C

SB
 O
n
 D
ir
ec
t

1
1
,5
0
0

1
,0
5
9

0
.7
1

‐‐
F

1
,0
5
9

0
.7
1

2
2
.7

C

N
B
 O
ff
 L
o
o
p

1
1
,5
0
0

9
0
8

0
.6
1

‐‐
F

9
0
8

0
.6
1

3
7
.2

E

N
B
 O
n
 L
o
o
p

1
1
,5
0
0

8
7
3

0
.5
8

‐‐
F

8
7
3

0
.5
8

2
7
.9

C

SB
 O
ff
 (
D
ir
ec
t 
+ 
Lo
o
p
)

1
1
,5
0
0

1
,0
8
2

0
.7
2

‐‐
F

1
,0
8
2

0
.7
2

3
8
.1

E

SB
 O
n
 (
D
ir
ec
t 
+ 
Lo
o
p
)

1
1
,5
0
0

9
6
0

0
.6
4

‐‐
F

9
6
0

0
.6
4

2
3
.0

C

N
B
 O
ff
 L
o
o
p

1
1
,5
0
0

7
8
3

0
.5
2

‐‐
F

7
8
3

0
.5
2

3
6
.5

E

N
B
 O
n
 D
ir
ec
t

1
1
,5
0
0

1
,0
0
8

0
.6
7

‐‐
F

1
,0
0
8

0
.6
7

2
2
.2

C

SB
 O
ff
 D
ir
ec
t

1
1
,5
0
0

3
8
2

0
.2
5

‐‐
F

3
8
2

0
.2
5

3
4
.5

D

SB
 O
ff
 L
o
o
p

1
1
,5
0
0

2
8
9

0
.1
9

‐‐
F

2
8
9

0
.1
9

3
4
.0

D

SB
 O
n
 D
ir
ec
t

1
1
,5
0
0

8
0
7

0
.5
4

‐‐
F

8
0
7

0
.5
4

2
2
.6

C

M
ag
n
o
lia
 S
tr
ee
t 
&
 W

ar
n
er
 

A
ve
n
u
e

G
o
ld
en

w
es
t 
St
re
et
 &
 B
o
ls
a 

A
ve
n
u
e

Sp
ri
n
gd
al
e 
St
re
et
 &
 

W
es
tm

in
st
er
 B
o
u
le
va
rd

B
ea
ch
 B
o
u
le
va
rd
 &
 E
d
in
ge
r 

A
ve
n
u
e

   
   
   
 A
lb
er
t 
G
ro
ve
r 
&
 A
ss
o
ci
at
es

 0
3
/3
1
/2
0
1
1
   
   
   
 

2.7-18



P
ag
e 
3
 o
f 
3
   
   
   
 

Tr
af
fi
c 

V
o
lu
m
e1

d
/c

D
e
n
si
ty

2
LO

S3
,5

Tr
af
fi
c 

V
o
lu
m
e1

d
/c

D
e
n
si
ty

2
LO

S3

R
am

p
1
,4
 

C
ap

ac
it
y

P
e
ak
 C
o
n
d
it
io
n
 

(U
n
co
n
st
ra
in
e
d
 M

ai
n
lin

e
 V
o
lu
m
e
)

R
am

p
 J
u
n
ct
io
n

R
am

p
R
am

p
 J
u
n
ct
io
n

R
am

p

R
am

p
 

La
n
e
s

N
o
n
‐P
e
ak
 C
o
n
d
it
io
n
 

(C
o
n
st
ra
in
e
d
 M

ai
n
lin

e
 V
o
lu
m
e
)

Ta
b
le
 2
.7
.4
: A

lt
er
n
at
iv
e 
3
 (
2
0
4
0
) 
I‐
4
0
5
 R
am

p
 J
u
n
ct
io
n
 P
ea
k 
H
o
u
r 
Le
ve
l o
f 
Se
rv
ic
e 
‐ 
A
M

In
te
rc
h
an

ge
R
am

p
 T
yp
e

A
lt
e
rn
at
iv
e
 3
 C
o
n
d
it
io
n
 (
2
0
4
0
) 
‐ 
A
M

N
B
 O
ff
 D
ir
ec
t

1
1
,5
0
0

9
3
8

0
.6
3

‐‐
F

9
3
8

0
.6
3

3
7
.3

E

SB
 O
ff
 D
ir
ec
t

2
3
,0
0
0

1
,4
4
8

0
.4
8

‐‐
F

1
,4
4
8

0
.4
8

2
1
.3

C

SB
 O
n
 L
o
o
p

1
1
,5
0
0

1
,0
7
4

0
.7
2

‐‐
F

1
,0
7
4

0
.7
2

2
8
.0

C

N
B
 O
ff
 D
ir
ec
t

1
1
,5
0
0

8
0
0

0
.5
3

‐‐
F

8
0
0

0
.5
3

3
6
.6

E

N
B
 O
n
 L
o
o
p

1
1
,5
0
0

8
5
2

0
.5
7

*
F

8
5
2

0
.5
7

*
F

SB
 O
ff
 L
o
o
p

2
3
,0
0
0

9
8
3

0
.3
3

*
F

9
8
3

0
.3
3

*
B

SB
 O
n
 D
ir
ec
t

1
1
,5
0
0

9
8
4

0
.6
6

‐‐
F

9
8
4

0
.6
6

2
3
.0

C

N
B
 O
n
 f
ro
m
 N
B
 S
R
‐7
3

2
3
,6
0
0

2
,5
5
4

0
.7
1

‐‐
‐‐

2
,5
5
4

0
.7
1

‐‐
‐‐

N
B
 O
n
 f
ro
m
 W

B
 S
R
‐2
2
7

2
.5

4
,5
0
0

7
,0
2
4

1
.5
6

‐‐
‐‐

7
,0
2
4

1
.5
6

‐‐
‐‐

N
B
 O
ff
 t
o
 W

B
 S
R
‐2
2

2
3
,6
0
0

2
,9
2
9

0
.8
1

‐‐
‐‐

2
,9
2
9

0
.8
1

‐‐
‐‐

N
B
 O
ff
 t
o
 N
B
 I‐
6
0
5

2
3
,6
0
0

3
,4
8
2

0
.9
7

‐‐
‐‐

3
,4
8
2

0
.9
7

‐‐
‐‐

SB
 O
n
 f
ro
m
 S
B
 I‐
6
0
5

2
3
,6
0
0

4
,9
2
0

1
.3
7

‐‐
‐‐

4
,9
2
0

1
.3
7

‐‐
‐‐

SB
 O
n
 f
ro
m
 E
B
 S
R
‐2
2

2
3
,6
0
0

3
,0
7
4

0
.8
5

‐‐
‐‐

3
,0
7
4

0
.8
5

‐‐
‐‐

SB
 O
ff
 t
o
 E
B
 S
R
‐2
2

3
5
,4
0
0

7
,5
8
0

1
.4
0

‐‐
‐‐

7
,5
8
0

1
.4
0

‐‐
‐‐

SB
 O
ff
 t
o
 S
B
 S
R
‐7
3

3
5
,4
0
0

4
,2
9
3

0
.8
0

‐‐
‐‐

4
,2
9
3

0
.8
0

‐‐
‐‐

N
o
te
s: 1
. P
ea
k 
h
o
u
r 
ca
p
ac
it
y 
an
d
 t
ra
ff
ic
 d
em

an
d
 f
o
re
ca
st
 v
o
lu
m
es
 a
re
 s
h
o
w
n
 in

 v
eh

ic
le
s 
p
er
 h
o
u
r 
(v
p
h
).

2
. D

en
si
ty
 is
 s
h
o
w
n
 in

 p
as
se
n
ge
r 
ca
rs
/m

ile
/l
an
e 
(p
c/
m
i/
ln
).

3
. L
ev
el
 o
f 
Se
rv
ic
e 
(L
O
S)
 is
 b
as
ed

 o
n
 d
en

si
ty
 (
p
c/
m
i/
ln
);
 d
/c
 ‐
 d
em

an
d
‐t
o
‐c
ap
ac
it
y 
ra
ti
o
.

4
. P
ea
k 
h
o
u
r 
ca
p
ac
it
ie
s 
fo
r 
fr
ee
w
ay
 r
am

p
s 
in
cl
u
d
e 
1
,5
0
0
 v
p
h
 f
o
r 
ea
ch
 f
re
ew

ay
 r
am

p
 la
n
e 
an
d
 1
,8
0
0
 v
p
h
 f
o
r 
ea
ch
 f
re
ew

ay
‐t
o
‐f
re
ew

ay
 b
ra
n
ch
 c
o
n
n
ec
to
r 
la
n
e.

5
. L
O
S 
F 
as
 t
h
e 
to
ta
l f
lo
w
 o
f 
th
e 
m
er
ge
/d
iv
er
ge
 a
re
a 
ex
ce
ed

s 
th
e 
ca
p
ac
it
y 
o
f 
th
e 
fr
ee
w
ay
 s
eg
m
en

t;
 t
h
e 
d
en

si
ty
 is
 n
o
t 
ap
p
lic
ab
le
 in

 t
h
is
 c
as
e.

6
. *
 P
er
 H
ig
h
w
ay
 C
ap
ac
it
y 
M
an
u
al
, a
s 
th
e 
im

p
ac
t 
ar
ea

 o
f 
m
er
ge
 a
n
d
 d
iv
er
ge
 is
 p
ri
m
ar
ily
 f
o
cu
se
d
 o
n
 a
n
 in
fl
u
en

ce
 a
re
a 
o
f 
1
,5
0
0
 f
t,
 t
h
e 
d
en

si
ty
 w
as
 n
o
t 
ca
lu
la
te
d
 f
o
r 
ar
ea
s

   
  e
xc
ee
d
in
g 
1
,5
0
0
 f
t 
in
 le
n
gt
h
.

7
. A

s 
th
e 
3
 la
n
es
 o
n
 W

B
 S
R
‐2
2
 a
re
 r
ed

u
ce
d
 t
o
 2
 la
n
es
 a
t 
I‐
4
0
5
 c
o
n
n
ec
ti
o
n
, 2
.5
 la
n
es
 a
re
 a
ss
u
m
ed

 f
o
r 
in
cr
ea
se
d
 c
ap
ac
it
y 
d
u
e 
to
 f
o
rc
ed

 f
lo
w
 c
o
n
d
it
io
n
s.

8
. F
o
r 
fr
ee
w
ay
‐t
o
‐f
re
ew

ay
 b
ra
n
ch
 c
o
n
n
ec
to
rs
, d
/c
 r
at
io
s 
ar
e 
p
ro
vi
d
ed

.

I‐
4
0
5
 F
re
ew

ay
 In
te
rc
h
an
ge
s 

w
it
h
 S
R
‐7
3
, S
R
‐2
2
 &
 I‐
6
0
5

B
o
ls
a 
C
h
ic
a 
R
o
ad

 &
 G
ar
d
en

 

G
ro
ve
 B
o
u
le
va
rd

Fr
e
e
w
ay
 ‐
 t
o
 ‐
 F
re
e
w
ay
 B
ra
n
ch
 C
o
n
n
e
ct
o
rs

8

Se
al
 B
ea
ch
 B
o
u
le
va
rd

   
   
   
 A
lb
er
t 
G
ro
ve
r 
&
 A
ss
o
ci
at
es

 0
3
/3
1
/2
0
1
1
   
   
   
 

2.7-19



P
ag
e 
1
 o
f 
3
   
   
   
 

Tr
af
fi
c 

V
o
lu
m
e1

d
/c

D
e
n
si
ty

2
LO

S3
,5

Tr
af
fi
c 

V
o
lu
m
e1

d
/c

D
e
n
si
ty

2
LO

S3

N
B
 O
n
 L
o
o
p

1
1
,5
0
0

3
4
8

0
.2
3

‐‐
F

3
4
8

0
.2
3

3
0
.7

D

N
B
 O
n
 D
ir
ec
t

1
1
,5
0
0

2
4
8

0
.1
7

‐‐
F

2
4
8

0
.1
7

2
2
.2

C

SB
 O
ff
 D
ir
ec
t

2
3
,0
0
0

9
9
8

0
.3
3

2
2
.9

C
9
9
8

0
.3
3

1
9
.3

B

SB
 O
n
 L
o
o
p

1
1
,5
0
0

1
,4
7
6

0
.9
8

‐‐
F

1
,4
7
6

0
.9
8

2
8
.3

D

N
B
 O
ff
 D
ir
ec
t

2
3
,0
0
0

3
,6
2
5

1
.2
1

‐‐
F

3
,6
2
5

1
.2
1

3
3
.8

F

N
B
 O
n
 D
ir
ec
t

1
1
,5
0
0

7
6
9

0
.5
1

2
6
.4

C
7
6
9

0
.5
1

2
3
.4

C

SB
 O
ff
 D
ir
ec
t

2
3
,0
0
0

8
6
5

0
.2
9

2
3
.9

C
8
6
5

0
.2
9

2
2
.0

C

SB
 O
n
 D
ir
ec
t

1
1
,5
0
0

1
,0
9
2

0
.7
3

2
5
.8

C
1
,0
9
2

0
.7
3

2
3
.8

C

N
B
 O
n
 L
o
o
p

1
1
,5
0
0

6
2
8

0
.4
2

‐‐
F

6
2
8

0
.4
2

3
0
.4

D

N
B
 O
n
 D
ir
ec
t

1
1
,5
0
0

9
5
7

0
.6
4

‐‐
F

9
5
7

0
.6
4

2
4
.2

C

SB
 O
ff
 D
ir
ec
t

2
3
,0
0
0

1
,1
8
0

0
.3
9

‐‐
F

1
,1
8
0

0
.3
9

1
3
.3

B

SB
 O
n
 L
o
o
p

1
1
,5
0
0

1
,0
8
1

0
.7
2

‐‐
F

1
,0
8
1

0
.7
2

2
2
.3

C

SB
 O
n
 D
ir
ec
t

1
1
,5
0
0

7
7
7

0
.5
2

2
6
.0

C
7
7
7

0
.5
2

2
4
.8

C

N
B
 O
ff
 L
o
o
p

2
3
,0
0
0

2
,3
9
5

0
.8
0

‐‐
F

2
,3
9
5

0
.8
0

2
1
.6

C

N
B
 O
n
 D
ir
ec
t

1
1
,5
0
0

7
1
4

0
.4
8

2
8
.8

D
7
1
4

0
.4
8

2
5
.2

C

SB
 O
ff
 D
ir
ec
t

1
1
,5
0
0

5
0
4

0
.3
4

3
7
.0

E
5
0
4

0
.3
4

3
5
.1

E

SB
 O
n
 D
ir
ec
t

1
1
,5
0
0

8
9
7

0
.6
0

‐‐
F

8
9
7

0
.6
0

2
3
.2

C

SB
 O
n
 L
o
o
p

1
1
,5
0
0

1
,4
3
3

0
.9
6

2
9
.2

D
1
,4
3
3

0
.9
6

2
8
.8

D

N
B
 O
ff
 D
ir
ec
t

2
3
,0
0
0

1
,6
2
2

0
.5
4

*
B

1
,6
2
2

0
.5
4

*
B

N
B
 O
n
 L
o
o
p

1
1
,5
0
0

1
,0
0
0

0
.6
7

‐‐
F

1
,0
0
0

0
.6
7

2
8
.1

D

N
B
 O
n
 D
ir
ec
t

1
1
,5
0
0

4
2
7

0
.2
8

‐‐
F

4
2
7

0
.2
8

2
3
.2

C

SB
 O
ff
 D
ir
ec
t

1
1
,5
0
0

1
,0
0
3

0
.6
7

‐‐
F

1
,0
0
3

0
.6
7

3
7
.7

E

SB
 O
n
 L
o
o
p

1
1
,5
0
0

7
5
2

0
.5
0

3
1
.9

D
7
5
2

0
.5
0

2
8
.7

D

SB
 O
n
 D
ir
ec
t

1
1
,5
0
0

7
7
4

0
.5
2

*
F

7
7
4

0
.5
2

*
F

B
ro
o
kh
u
rs
t 
St
re
et
 &
 T
al
b
er
t 

A
ve
n
u
e

Fa
ir
vi
ew

 R
o
ad

B
ri
st
o
l S
tr
ee
t

A
lt
e
rn
at
iv
e
 3
 C
o
n
d
it
io
n
 (
2
0
4
0
) 
‐ 
P
M

P
e
ak
 C
o
n
d
it
io
n
 

(U
n
co
n
st
ra
in
e
d
 M

ai
n
lin

e
 V
o
lu
m
e
)

N
o
n
‐P
e
ak
 C
o
n
d
it
io
n
 

(C
o
n
st
ra
in
e
d
 M

ai
n
lin

e
 V
o
lu
m
e
)

R
am

p
R
am

p
 J
u
n
ct
io
n

H
ar
b
o
r 
B
o
u
le
va
rd

Eu
cl
id
 S
tr
ee
t 
&
 E
lli
s 
A
ve
n
u
e

R
am

p
R
am

p
 J
u
n
ct
io
n

Ta
b
le
 2
.7
.5
: A

lt
er
n
at
iv
e 
3
 (
2
0
4
0
) 
I‐
4
0
5
 R
am

p
 J
u
n
ct
io
n
 P
ea
k 
H
o
u
r 
Le
ve
l o
f 
Se
rv
ic
e 
‐ 
P
M

R
am

p
 

La
n
e
s

R
am

p
1
,4
 

C
ap

ac
it
y

In
te
rc
h
an

ge
R
am

p
 T
yp
e

   
   
   
 A
lb
er
t 
G
ro
ve
r 
&
 A
ss
o
ci
at
es

 0
3
/3
1
/2
0
1
1
   
   
   
 

2.7-20



P
ag
e 
2
 o
f 
3
   
   
   
 

Tr
af
fi
c 

V
o
lu
m
e1

d
/c

D
e
n
si
ty

2
LO

S3
,5

Tr
af
fi
c 

V
o
lu
m
e1

d
/c

D
e
n
si
ty

2
LO

S3

A
lt
e
rn
at
iv
e
 3
 C
o
n
d
it
io
n
 (
2
0
4
0
) 
‐ 
P
M

P
e
ak
 C
o
n
d
it
io
n
 

(U
n
co
n
st
ra
in
e
d
 M

ai
n
lin

e
 V
o
lu
m
e
)

N
o
n
‐P
e
ak
 C
o
n
d
it
io
n
 

(C
o
n
st
ra
in
e
d
 M

ai
n
lin

e
 V
o
lu
m
e
)

R
am

p
R
am

p
 J
u
n
ct
io
n

R
am

p
R
am

p
 J
u
n
ct
io
n

Ta
b
le
 2
.7
.5
: A

lt
er
n
at
iv
e 
3
 (
2
0
4
0
) 
I‐
4
0
5
 R
am

p
 J
u
n
ct
io
n
 P
ea
k 
H
o
u
r 
Le
ve
l o
f 
Se
rv
ic
e 
‐ 
P
M

R
am

p
 

La
n
e
s

R
am

p
1
,4
 

C
ap

ac
it
y

In
te
rc
h
an

ge
R
am

p
 T
yp
e

N
B
 O
ff
 L
o
o
p

1
1
,5
0
0

8
7
8

0
.5
9

‐‐
F

8
7
8

0
.5
9

3
7
.0

E

N
B
 O
ff
 D
ir
ec
t

1
1
,5
0
0

7
7
7

0
.5
2

‐‐
F

7
7
7

0
.5
2

3
6
.4

E

N
B
 O
n
 D
ir
ec
t 
(W

ar
n
er
)

1
1
,5
0
0

8
8
8

0
.5
9

‐‐
F

8
8
8

0
.5
9

2
3
.1

C

N
B
 O
n
 L
o
o
p
 +
 D
ir
ec
t 
(M

ag
n
o
lia
)

1
1
,5
0
0

5
9
5

0
.4
0

‐‐
F

5
9
5

0
.4
0

2
1
.4

C

SB
 O
ff
 D
ir
ec
t

1
1
,5
0
0

1
,1
7
8

0
.7
9

‐‐
F

1
,1
7
8

0
.7
9

3
8
.7

E

SB
 O
ff
 L
o
o
p

1
1
,5
0
0

5
9
7

0
.4
0

4
0
.3

E
5
9
7

0
.4
0

3
5
.6

E

SB
 O
n
 L
o
o
p

1
1
,5
0
0

3
7
8

0
.2
5

2
3
.8

C
3
7
8

0
.2
5

2
1
.7

C

SB
 O
n
 D
ir
ec
t

1
1
,5
0
0

7
6
2

0
.5
1

2
5
.5

C
7
6
2

0
.5
1

2
2
.7

C

N
B
 O
ff
 D
ir
ec
t

2
3
,0
0
0

2
,0
7
8

0
.6
9

*
F

2
,0
7
8

0
.6
9

*
B

N
B
 O
n
 L
o
o
p

1
1
,5
0
0

1
,0
6
1

0
.7
1

‐‐
F

1
,0
6
1

0
.7
1

2
9
.3

D

N
B
 O
n
 D
ir
ec
t

1
1
,5
0
0

2
9
1

0
.1
9

‐‐
F

2
9
1

0
.1
9

2
5
.0

C

SB
 O
ff
 D
ir
ec
t

2
3
,0
0
0

1
,6
2
3

0
.5
4

‐‐
F

1
,6
2
3

0
.5
4

2
9
.8

D

SB
 O
n
 L
o
o
p

1
1
,5
0
0

9
5
0

0
.6
3

2
8
.9

D
9
5
0

0
.6
3

2
6
.3

C

SB
 O
n
 D
ir
ec
t

1
1
,5
0
0

8
0
3

0
.5
4

‐‐
F

8
0
3

0
.5
4

2
2
.7

C

N
B
 O
ff
 L
o
o
p

1
1
,5
0
0

8
1
2

0
.5
4

‐‐
F

8
1
2

0
.5
4

3
6
.7

E

N
B
 O
n
 L
o
o
p

1
1
,5
0
0

9
4
7

0
.6
3

‐‐
F

9
4
7

0
.6
3

2
7
.9

C

SB
 O
ff
 (
D
ir
ec
t 
+ 
Lo
o
p
)

1
1
,5
0
0

9
8
1

0
.6
5

‐‐
F

9
8
1

0
.6
5

3
7
.6

E

SB
 O
n
 (
D
ir
ec
t 
+ 
Lo
o
p
)

1
1
,5
0
0

1
,2
4
8

0
.8
3

‐‐
F

1
,2
4
8

0
.8
3

2
3
.1

C

N
B
 O
ff
 L
o
o
p

1
1
,5
0
0

9
9
7

0
.6
6

‐‐
F

9
9
7

0
.6
6

3
7
.6

E

N
B
 O
n
 D
ir
ec
t

1
1
,5
0
0

9
5
6

0
.6
4

‐‐
F

9
5
6

0
.6
4

2
2
.2

C

SB
 O
ff
 D
ir
ec
t

1
1
,5
0
0

4
5
3

0
.3
0

‐‐
F

4
5
3

0
.3
0

3
4
.8

D

SB
 O
ff
 L
o
o
p

1
1
,5
0
0

2
4
5

0
.1
6

3
9
.3

E
2
4
5

0
.1
6

3
3
.8

D

SB
 O
n
 D
ir
ec
t

1
1
,5
0
0

1
,0
1
4

0
.6
8

‐‐
F

1
,0
1
4

0
.6
8

2
2
.6

C

B
ea
ch
 B
o
u
le
va
rd
 &
 E
d
in
ge
r 

A
ve
n
u
e

G
o
ld
en

w
es
t 
St
re
et
 &
 B
o
ls
a 

A
ve
n
u
e

Sp
ri
n
gd
al
e 
St
re
et
 &
 

W
es
tm

in
st
er
 B
o
u
le
va
rd

M
ag
n
o
lia
 S
tr
ee
t 
&
 W

ar
n
er
 

A
ve
n
u
e

   
   
   
 A
lb
er
t 
G
ro
ve
r 
&
 A
ss
o
ci
at
es

 0
3
/3
1
/2
0
1
1
   
   
   
 

2.7-21



P
ag
e 
3
 o
f 
3
   
   
   
 

Tr
af
fi
c 

V
o
lu
m
e1

d
/c

D
e
n
si
ty

2
LO

S3
,5

Tr
af
fi
c 

V
o
lu
m
e1

d
/c

D
e
n
si
ty

2
LO

S3

A
lt
e
rn
at
iv
e
 3
 C
o
n
d
it
io
n
 (
2
0
4
0
) 
‐ 
P
M

P
e
ak
 C
o
n
d
it
io
n
 

(U
n
co
n
st
ra
in
e
d
 M

ai
n
lin

e
 V
o
lu
m
e
)

N
o
n
‐P
e
ak
 C
o
n
d
it
io
n
 

(C
o
n
st
ra
in
e
d
 M

ai
n
lin

e
 V
o
lu
m
e
)

R
am

p
R
am

p
 J
u
n
ct
io
n

R
am

p
R
am

p
 J
u
n
ct
io
n

Ta
b
le
 2
.7
.5
: A

lt
er
n
at
iv
e 
3
 (
2
0
4
0
) 
I‐
4
0
5
 R
am

p
 J
u
n
ct
io
n
 P
ea
k 
H
o
u
r 
Le
ve
l o
f 
Se
rv
ic
e 
‐ 
P
M

R
am

p
 

La
n
e
s

R
am

p
1
,4
 

C
ap

ac
it
y

In
te
rc
h
an

ge
R
am

p
 T
yp
e

N
B
 O
ff
 D
ir
ec
t

1
1
,5
0
0

1
,2
9
7

0
.8
6

‐‐
F

1
,2
9
7

0
.8
6

3
9
.2

E

SB
 O
ff
 D
ir
ec
t

2
3
,0
0
0

1
,2
4
3

0
.4
1

‐‐
F

1
,2
4
3

0
.4
1

1
9
.9

B

SB
 O
n
 L
o
o
p

1
1
,5
0
0

1
,2
8
8

0
.8
6

‐‐
F

1
,2
8
8

0
.8
6

2
8
.0

D

N
B
 O
ff
 D
ir
ec
t

1
1
,5
0
0

1
,1
4
0

0
.7
6

‐‐
F

1
,1
4
0

0
.7
6

3
8
.4

E

N
B
 O
n
 L
o
o
p

1
1
,5
0
0

1
,0
7
2

0
.7
1

*
F

1
,0
7
2

0
.7
1

*
F

SB
 O
ff
 L
o
o
p

2
3
,0
0
0

1
,3
4
3

0
.4
5

*
F

1
,3
4
3

0
.4
5

*
B

SB
 O
n
 D
ir
ec
t

1
1
,5
0
0

1
,1
7
0

0
.7
8

‐‐
F

1
,1
7
0

0
.7
8

2
3
.1

C

N
B
 O
n
 f
ro
m
 N
B
 S
R
‐7
3

2
3
,6
0
0

3
,8
2
8

1
.0
6

‐‐
‐‐

3
,8
2
8

1
.0
6

‐‐
‐‐

N
B
 O
n
 f
ro
m
 W

B
 S
R
‐2
2
7

2
.5

4
,5
0
0

6
,9
8
6

1
.5
5

‐‐
‐‐

6
,9
8
6

1
.5
5

‐‐
‐‐

N
B
 O
ff
 t
o
 W

B
 S
R
‐2
2

2
3
,6
0
0

3
,5
3
5

0
.9
8

‐‐
‐‐

3
,5
3
5

0
.9
8

‐‐
‐‐

N
B
 O
ff
 t
o
 N
B
 I‐
6
0
5

2
3
,6
0
0

5
,6
6
1

1
.5
7

‐‐
‐‐

5
,6
6
1

1
.5
7

‐‐
‐‐

SB
 O
n
 f
ro
m
 S
B
 I‐
6
0
5

2
3
,6
0
0

3
,6
0
3

1
.0
0

‐‐
‐‐

3
,6
0
3

1
.0
0

‐‐
‐‐

SB
 O
n
 f
ro
m
 E
B
 S
R
‐2
2

2
3
,6
0
0

3
,1
1
2

0
.8
6

‐‐
‐‐

3
,1
1
2

0
.8
6

‐‐
‐‐

SB
 O
ff
 t
o
 E
B
 S
R
‐2
2

3
5
,4
0
0

7
,5
2
0

1
.3
9

‐‐
‐‐

7
,5
2
0

1
.3
9

‐‐
‐‐

SB
 O
ff
 t
o
 S
B
 S
R
‐7
3

3
5
,4
0
0

2
,9
0
0

0
.5
4

‐‐
‐‐

2
,9
0
0

0
.5
4

‐‐
‐‐

N
o
te
s: 1
. P
ea
k 
h
o
u
r 
ca
p
ac
it
y 
an
d
 t
ra
ff
ic
 d
em

an
d
 f
o
re
ca
st
 v
o
lu
m
es
 a
re
 s
h
o
w
n
 in

 v
eh

ic
le
s 
p
er
 h
o
u
r 
(v
p
h
).

2
. D

en
si
ty
 is
 s
h
o
w
n
 in

 p
as
se
n
ge
r 
ca
rs
/m

ile
/l
an
e 
(p
c/
m
i/
ln
).

3
. L
ev
el
 o
f 
Se
rv
ic
e 
(L
O
S)
 is
 b
as
ed

 o
n
 d
en

si
ty
 (
p
c/
m
i/
ln
);
 d
/c
 ‐
 d
em

an
d
‐t
o
‐c
ap
ac
it
y 
ra
ti
o
.

4
. P
ea
k 
h
o
u
r 
ca
p
ac
it
ie
s 
fo
r 
fr
ee
w
ay
 r
am

p
s 
in
cl
u
d
e 
1
,5
0
0
 v
p
h
 f
o
r 
ea
ch
 f
re
ew

ay
 r
am

p
 la
n
e 
an
d
 1
,8
0
0
 v
p
h
 f
o
r 
ea
ch
 f
re
ew

ay
‐t
o
‐f
re
ew

ay
 b
ra
n
ch
 c
o
n
n
ec
to
r 
la
n
e.

5
. L
O
S 
F 
as
 t
h
e 
to
ta
l f
lo
w
 o
f 
th
e 
m
er
ge
/d
iv
er
ge
 a
re
a 
ex
ce
ed

s 
th
e 
ca
p
ac
it
y 
o
f 
th
e 
fr
ee
w
ay
 s
eg
m
en

t;
 t
h
e 
d
en

si
ty
 is
 n
o
t 
ap
p
lic
ab
le
 in

 t
h
is
 c
as
e.

6
. *
 P
er
 H
ig
h
w
ay
 C
ap
ac
it
y 
M
an
u
al
, a
s 
th
e 
im

p
ac
t 
ar
ea

 o
f 
m
er
ge
 a
n
d
 d
iv
er
ge
 is
 p
ri
m
ar
ily
 f
o
cu
se
d
 o
n
 a
n
 in
fl
u
en

ce
 a
re
a 
o
f 
1
,5
0
0
 f
t,
 t
h
e 
d
en

si
ty
 w
as
 n
o
t 
ca
lu
la
te
d
 f
o
r 
ar
ea
s 

   
  e
xc
ee
d
in
g 
1
,5
0
0
 f
t 
in
 le
n
gt
h
.

7
. A

s 
th
e 
3
 la
n
es
 o
n
 W

B
 S
R
‐2
2
 a
re
 r
ed

u
ce
d
 t
o
 2
 la
n
es
 a
t 
I‐
4
0
5
 c
o
n
n
ec
ti
o
n
, 2
.5
 la
n
es
 a
re
 a
ss
u
m
ed

 f
o
r 
in
cr
ea
se
d
 c
ap
ac
it
y 
d
u
e 
to
 f
o
rc
ed

 f
lo
w
 c
o
n
d
it
io
n
s.

8
. F
o
r 
fr
ee
w
ay
‐t
o
‐f
re
ew

ay
 b
ra
n
ch
 c
o
n
n
ec
to
rs
, d
/c
 r
at
io
s 
ar
e 
p
ro
vi
d
ed

.

B
o
ls
a 
C
h
ic
a 
R
o
ad

 &
 G
ar
d
en

 

G
ro
ve
 B
o
u
le
va
rd

I‐
4
0
5
 F
re
ew

ay
 In
te
rc
h
an
ge
s 

w
it
h
 S
R
‐7
3
, S
R
‐2
2
 &
 I‐
6
0
5

Se
al
 B
ea
ch
 B
o
u
le
va
rd

Fr
e
e
w
ay
 ‐
 t
o
 ‐
 F
re
e
w
ay
 B
ra
n
ch
 C
o
n
n
e
ct
o
rs

8

   
   
   
 A
lb
er
t 
G
ro
ve
r 
&
 A
ss
o
ci
at
es

 0
3
/3
1
/2
0
1
1
   
   
   
 

2.7-22



Density1 LOS2 Density1 LOS2

Northbound ‐

Seal Beach Boulevard to SR‐22 Westbound 
33.2 D 38.3 E

I‐405 Southbound ‐

SR‐22 Eastbound to Seal Beach Boulevard
31.2 D 37.7 E

I‐405 Southbound ‐

Harbor Boulevard to Fairview Road
42.4 E 27.1 C

SR‐73 Northbound ‐

Bear Street to Fairview Road
19.7 B 24.1 C

SR‐73 Southbound ‐

Fairview Road to Bear Street
25.2 C 19.8 B

Southbound C‐D Road 22.2 B 12.6 B

Southbound C‐D Road 53.6 F 53.2 F

Notes:

           1. Density is shown in passenger cars/mile/lane (pc/mi/ln).

           2. Level of Service (LOS) is based on density (pc/mi/ln). The density LOS thresholds are different 

              for the freeway mainline and collector‐distributor roads. Refer to Table 2.1.3 for the LOS criteria.

           3. Highway Capacity Software analysis worksheets are included in Appendix E1.

Goldenwest Street & Bolsa Avenue Interchange at I‐405

Katella Avenue/Willow Street Interchange at I‐605

Table 2.7.6 Alternative 3 (2020) Weaving Level‐of‐Service

Freeway and Collector‐Distributor Roads

Weaving Segment

AM Peak Hour PM Peak Hour

Freeway Mainline

Collector‐Distributor (C‐D) Roads

                      Albert Grover & Associates  3/28/2011                        2.7-23
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Density1 LOS2 Density1 LOS2

Southbound C‐D Road 24.0 B 13.4 B

Southbound C‐D Road 56.2 F 55.7 F

Notes:

           1. Density is shown in passenger cars/mile/lane (pc/mi/ln).

           2. Level of Service (LOS) is based on density (pc/mi/ln). The density LOS thresholds for the

               C‐D roads are shown in Table 2.1.3.

           3. Highway Capacity Software analysis worksheets are included in Appendix E2.

Katella Avenue/Willow Street Interchange at I‐605

Table 2.7.8 Alternative 3 (2040) Weaving Level‐of‐Service

Collector‐Distributor (C‐D) Roads 

Interchange

Weaving Segment

AM Peak Hour PM Peak Hour

Goldenwest Street & Bolsa Avenue Interchange at I‐405

                     Albert Grover & Associates  11/16/2010                   2.7-25
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2.8 Comparison of Freeway Alternatives  

 
Because it is not economically feasible to provide an improvement that would complete address 
traffic demand and provide an overall peak hour mainline LOS better than E/F under 2040 traffic 
conditions, special analysis methodologies and performance measures were utilized to illustrate 
differences in performance measures among the various build alternatives. The special 
performance measures were throughput and speed. 
 
A summary of throughput comparison for all project segments of Alternatives 1, 2, and 3 
compared to the No Build condition is presented in Table 2.8.1. The bar graphs in Figure 2.8.1 
compare all alternatives for a typical congested reduced flow rate of 1200 vph per general 
purpose lane. 
 
Thus, even though it is not possible to satisfy future demand at all times of the day, it is 
definitely possible to provide more throughput via Alternative 3 than via Alternative 2 or 
Alternative 1. The express lane toll pricing will be based on congestion on the freeway mainline 
to ensure that the express lanes provide a higher throughput.  
 

 
 
 
 
 
 

Figure 2.8.1: Year 2040 Peak Hour Throughput in Each Direction for Different Alternatives 
in the I-405 Segment Between Brookhurst Street and SR-22 East 



GP
HOV/

Express
GP

HOV/

Express
Total

No Build 6 1 7 7,200 1,200 8,400

Alternative 1 6 1 7 7,200 1,200 8,400 0%

Alternative 2 6 1 7 7,200 1,200 8,400 0%

Alternative 3 6 2 8 7,200 3,200 10,400 24%

No Build 4 1 5 4,800 1,200 6,000

Alternative 1 5 1 6 6,000 1,200 7,200 20%

Alternative 2 6 1 7 7,200 1,200 8,400 40%

Alternative 3 5 2 7 6,000 3,000 9,000 50%

No Build 6 2 8 7,200 2,400 9,600

Alternative 1 7 2 9 8,400 2,400 10,800 13%

Alternative 2 8 2 10 9,600 2,400 12,000 25%

Alternative 3 7 2 9 8,400 3,400 11,800 23%

GP
HOV/

Express
GP

HOV/

Express
Total

No Build 6 1 7 7,200 1,200 8,400

Alternative 1 6 1 7 7,200 1,200 8,400 0%

Alternative 2 6 1 7 7,200 1,200 8,400 0%

Alternative 3 6 2 8 7,200 3,200 10,400 24%

No Build 4 1 5 4,800 1,200 6,000

Alternative 1 5 1 6 6,000 1,200 7,200 20%

Alternative 2 6 1 7 7,200 1,200 8,400 40%

Alternative 3 5 2 7 6,000 3,000 9,000 50%

No Build 6 2 8 7,200 2,400 9,600

Alternative 1 7 2 9 8,400 2,400 10,800 13%

Alternative 2 8 2 10 9,600 2,400 12,000 25%

Alternative 3 7 2 9 8,400 3,400 11,800 23%

Notes: 
1. GP = General Purpose; HOV = High Occupancy Vehicle; Throughput units are vehicles/hour
2. Traffic flow throughput for each GP and HOV lane is 1,200 vehicles/hour under congested (LOS F) conditions
    Traffic flow throughput for each managed Express lane is equivalent to forecast traffic (vehicles/hour)
3. I‐405 corridor ― SR‐73 to I‐605.

Condition

Lanes Total 

Number 

of Lanes

Throughput (vph)

% Gain

ConditionSegment

Lanes Total 

Number 

of Lanes

Throughput (vph)

SR‐22 East to I‐605

SR‐22 East to I‐605

Southbound I‐405

Northbound I‐405

Table 2.8.1: Peak Hour Throughput Comparison ‐ Year 2040

SR‐73 to Brookhurst 

Brookhurst to SR‐22 East

Segment

% Gain

Brookhurst to SR‐22 East

SR‐73 to Brookhurst 

                    Albert Grover & Associates  03/31/2011                     2.8-2
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A uniform congested flow rate of 1,200 vehicles per hour per lane for heavily congested periods 
was used in Table 2.8.1. As this table illustrates, the maximum throughput of the alternatives 
under the congested conditions, expected under all alternatives, is achieved with Alternative 3. 
 
Another freeway operational performance measure, in addition to throughput, is speed. The 
speed performance measure is related to throughput and varies in a manner similar to the flow 
rate.  
 
Table 2.8.2 presents a summary of the comparative speed index values for Year 2040 conditions 
for the No Build Alternative and the three build alternatives. Alternative 3 average speed index 
values are greater than average speed index values for Alternatives 1 and 2 for nearly every peak 
hour (AM and PM) and directional (northbound and southbound) scenario, and are substantially 
higher than the No Build values. This means that average speeds will be higher with Alternative 
3 improvements than with No Build, Alternative 1, or Alternative 2 improvements. This is 
graphically displayed on Figure 2.8.2. 
 
In conclusion, while none of the build alternatives completely satisfy predicted future (Year 
2040) mainline freeway demand, all will provide for increased throughput and higher speeds 
than the No Build alternative, with Alternative 3 providing the greatest amount of throughput 
increase and the highest speeds. 



GP
HOV/

Express
Average

No Build 7 8 7

Alternative 1 22 24 22

Alternative 2 40 43 40

Alternative 3 35 65 41

No Build 6 7 6

Alternative 1 15 15 15

Alternative 2 29 31 29

Alternative 3 29 65 36

GP
HOV/

Express
Average

No Build 5 6 5

Alternative 1 9 10 9

Alternative 2 16 17 16

Alternative 3 18 65 28

No Build 8 9 8

Alternative 1 25 27 25

Alternative 2 42 44 42

Alternative 3 38 65 44

Notes:

1. GP = General Purpose; HOV = High Occupancy Vehicle.

3. I‐405 corridor ― SR‐73 to I‐605.

Table 2.8.2 Speed Index Summary ‐ Year 2040

PM

AM

Period Condition

Period Condition

Speed Index

Speed Index

PM

AM

Northbound I‐405

Southbound I‐405

2. Relative Speed Index is based on Demand‐to‐Capacity ratios and speed curves developed by Metropolitan 

    Transportation Commission.

                      Albert Grover & Associates  12/03/2010                     2.8-4



Figure 2.8.2: Speed Index Summary for Different Alternatives ‐ Year 2040
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3 ARTERIAL AND INTERCHANGE COMPONENT 
 
 
This section of the report addresses both the freeway/arterial interchanges, specifically the 
ramp/arterial intersections, and the arterial intersections in the study area that are in the 
immediate vicinity of the interchanges which may be impacted by the freeway interchange 
operations. 
 
3.1 Arterial Intersections and Arterial/Ramp Intersection Analysis 

Methodology 
 
The following is an overview of the methodologies used in evaluating operations at arterial 
intersections and arterial/ramp intersections. The methodologies include those utilized to 
determine intersection levels of service and queuing at arterial intersections, vehicle queuing and 
storage evaluation at freeway off-ramp terminals with arterials, and on-ramp metering and 
vehicle queue storage.  
 
3.1.1 Intersection Level of Service Analyses 
 
The 2000 Highway Capacity Manual (HCM) defines Level of Service (LOS) as a qualitative 
measure that describes operational conditions within a traffic stream, generally in terms of such 
factors as speed and travel time, freedom to maneuver, traffic interruptions, comfort and 
convenience, and safety. The criteria used to evaluate LOS conditions vary based on the type of 
roadway and whether the traffic flow is considered interrupted or uninterrupted. The LOS was 
determined using the Synchro Program, per procedures contained in the HCM. The capacity and 
LOS analyses were conducted at study intersections for the Existing Condition, No Build 
Condition and worst case Project Alternative Conditions (hereinafter referred to as Project 
Conditions). See Section 3.2.2 for an explanation on the use of one common set of traffic 
volumes for all project alternatives for arterial and interchange analysis. All analyses were 
completed using appropriate signal system cycle lengths best suited for coordination of 
interchange traffic signals with adjacent arterial signals.  
 
The LOS criteria for signalized 
and unsignalized intersections 
based on the HCM 
methodology is provided in 
Table 3.1.1. 
 
Additionally, intersections with 
Volume-to-Capacity (v/c) ratios 
equal to or greater than 1.0 
were considered as LOS F due 
to over-capacity conditions. 
Typical off-the-shelf traffic 
analysis programs, including Synchro, do not presently provide realistic intersection delay 
calculations when volume exceeds capacity. 

Table 3.1.1 Intersection Level of Service Criteria 

 
Average Total Delay Per Vehicle 

(seconds) 

Level of Service 
Type of Intersection Control 

Signalized 
Unsignalized/ 

STOP Controlled
A (minimal delay) < 10 < 10 
B (short delay) > 10 and < 20 > 10 and < 15 
C (average delay) > 20 and < 35 > 15 and < 25 
D (long delay) > 35 and < 55 > 25 and < 35 
E (very long delay) > 55 and < 80 > 35 and < 50 
F (extreme delay/jammed) > 80 > 50 
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Intersection capacity and LOS analyses were conducted for the following scenarios: Existing 
Traffic Conditions (Year 2009), No Build Traffic Conditions (Years 2020 and 2040) and Project 
Traffic Conditions (Years 2020 and 2040). 
 
The main input data for intersection LOS analyses include: 

 Peak Hour Turning Movement Counts  
 Signal Phasing Sequence 
 Saturation Flow Rates and Number of Lanes 
 Minimum Split Times for Pedestrians 
 Appropriate Coordination Signal Timing Splits and Cycle Lengths 

 
Additionally, a base saturation flow rate of 1900 vehicles per hour and a Peak Hour Factor (PHF) 
based on recent arterial traffic counts, were used in determining intersection LOS. For 
uncontrolled study intersections, such as a continuous right turn from a freeway exit, a v/c ratio 
analysis was applied.  
 
Queuing analysis was conducted using the Synchro program. Taking into consideration 
progression/signal timing, traffic volumes, delay, saturation flow rate, arrival rate and distance 
between intersections, Synchro provides the 95th Percentile Queue. The 95th Percentile Queue is 
used to determine vehicle storage requirements for left and right turn pockets, as well as queue 
backup between closely spaced intersections. 
 
The following measures of effectiveness were used to compare intersection operations under 
Existing Conditions, No Build Conditions and Project Conditions in Years 2020 and 2040, as 
appropriate: 

 Overall intersection LOS per the HCM 
 Overall intersection V/C ratios 
 Average intersection delays and queuing 

 
Significant Impact Criteria 
 
A criterion of an increase of (0.03) in the overall v/c ratios was used to identify potential 
significant traffic impacts of the project to the study intersections. This criterion was applied to 
intersections that were operating at LOS of E or F during the peak hours. This assessment 
compared the Opening Year (2020) and Design Year (2040) overall intersection v/c ratios for 
study intersections under the No Build condition with the Project traffic. Mitigations were 
developed for locations that met the impact threshold. Significant traffic impact locations and 
measures to mitigate them are also identified. 
 
3.1.2  Vehicle Queuing at Freeway Off-Ramps 
 
Using LOS analysis procedures, expected vehicle queuing for AM and PM peak hours for each 
of the freeway off-ramp terminals at arterials was determined for the Existing Condition, No 
Build Condition and Project Conditions. Under the Project Conditions, additional vehicle queue 
storage is provided at many locations to minimize the potential of freeway off-ramp queues to 
disrupt freeway mainline traffic operations. Queuing analysis was also conducted for arterial 
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intersections in the immediate vicinity of the freeway interchanges to help ensure that queues 
from arterial intersections do not disrupt upstream signals, such as when the upstream signal is a 
freeway off-ramp terminus. 
 
The queuing analysis identified 95th percentile queues, which are only exceeded 5 percent of the 
time. This level queue is typically at least 50 percent greater than the average queue and thus 
exceeds the Caltrans Design guidelines to satisfy queuing at a level 50 percent above the 
average.  
 
3.1.3 Freeway On-Ramp Metering Vehicle Storage Evaluation 
 

On-ramp metering rate is a function of freeway traffic conditions and on-ramp traffic demand. The 
on-ramp metering rate varies depending on traffic conditions, with lower on-ramp metering rates 
utilized with higher density of freeway traffic, and higher on-ramp metering rates utilized with 
lower levels of traffic on the freeway. Caltrans typically uses ramp metering rates in the range of 
240 vehicles per hour per ramp lane on the low end to as much as 900 vehicles per hour per ramp 
lane on the high end, and adjusts the rate between these values based on varying traffic conditions 
on the freeway and the on-ramp.  
 
The on-ramp metering storage needs vary depending on traffic volume demands at each of the 
interchanges and the ramp-metering rate employed at the on-ramps. For the Project Conditions, 
additional on-ramp lanes and longer on-ramp storage were provided as appropriate where feasible. 
For each of the freeway interchanges analyzed, comparison tables were developed which 
summarize available on-ramp metering storage between No Build and Project Conditions. Project 
Alternatives 1, 2 and 3, which provide additional freeway capacity could significantly increase the 
allowable metering rate and thereby reduce on-ramp queuing impacts. This would reduce the 
likelihood of ramp meter queues backing into arterial intersections and disrupting their operations. 
 
A sensitivity analysis was also conducted at the on-ramps to identify potential queuing resulting 
from ramp metering. The analysis was conducted using projected Year 2040 AM/PM peak hour 
traffic volumes and different ramp metering rates. The length of the potential maximum queues 
were determined for the AM and PM peak hours and the highest queue was compared against 
available vehicle queue storage for both No Build and Project Conditions. 
 
Existing and future traffic volumes, and detailed capacity, intersection LOS and queuing analyses 
for each of the freeway interchange areas are discussed in the following sections.  
 
3.1.4 Pedestrian Paths and Bikeways 
 

Consideration of pedestrian paths and bikeways in all interchange areas was included as an 
important component of all analyses conducted.  Pedestrian times were considered when 
determining Level of Service at signalized ramp intersections and nearby arterial intersections 
evaluated.  Where City Bikeway Master Plans included bicycle routes at/near study interchanges/ 
intersections, they were included as part of existing conditions and/or proposed improvements.  
Figures depicting existing and proposed pedestrian paths and bikeways at all study intersections 
are included on an interchange by interchange basis. Pedestrian pathways and bikeways for 2040 
conditions are assumed to be identical to those shown for 2020 conditions. 
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3.2 Arterial Traffic Volumes 
 
 
This section provides a description of the methodology utilized to determine traffic volumes for 
the existing (2009) conditions, Future Year (2040) conditions, and Opening Year (2020) 
conditions. 
 
3.2.1 Existing Traffic Volumes (Year 2009) 
 
To establish existing traffic conditions, AM and PM peak hour turning movement counts were 
collected at all study intersections. Additionally, 24-hour daily traffic counts were collected on 
arterials crossing the freeway in both the interchange and non-interchange areas (freeway 
crossings). 
 
3.2.2. Future Traffic Volume Projections (Years 2020 and 2040) 
 
A complete discussion relative to OCTAM traffic model forecasting is included in Section 2.2.2 
of this report. Year 2040 future traffic volumes for the project area were developed using 
projections from OCTA’s regional transportation demand forecasting model, OCTAM. Traffic 
volume forecasts for Year 2035 were developed first from OCTAM and then a one percent 
growth factor was applied to obtain Year 2040 volumes. Year 2020 traffic forecasts were 
developed by adjusting the OCTAM 2035 model forecasts downward based on projected 2020 
population and employment. 
 
The OCTAM generated future traffic volumes were post-processed using procedures contained 
in the National Co-operative Highway Research Program (NCHRP) – Report 255. Using existing 
turning movement volumes as a basis, the OCTAM projected future link traffic volumes were 
analytically converted (“post-processed”) to develop future turning movement volumes at study 
intersections.  
 
Project Alternatives Traffic 
 
Because of a very small variation in projected traffic volumes during the peak hours at the 
freeway interchanges between the three project alternatives, it was jointly agreed by Caltrans, 
OCTA and the Project Consulting Team that only one set of future traffic volumes would be 
used for analyzing the Project Condition. The Project Condition traffic volumes were developed 
using the higher of the three project alternative traffic volume projections (Alternative 1, 2 or 
Alternative 3 condition). Use of this approach for the project allows the freeway interchange 
geometric lane configurations to be designed for the higher traffic volume condition, thus 
providing allowance in geometric lane configurations regardless of which Project Alternative is 
selected for implementation. The Project Condition traffic referred to hereafter is the highest 
traffic volume of the three project alternatives, and in essence is evaluated assuming the worst 
case condition; however, because there are only minor variations in alternative traffic volume 
projections at the interchanges and on the arterials, there are no significant differences for 
interchange configurations using the worst case data. 
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Analyses were conducted for the following scenarios: 
 

 Existing Traffic Conditions – Year 2009 
 Future No Build Conditions – Years 2020 and 2040 
 Future Project Conditions – Years 2020 and 2040 

 
3.2.3 Arterial Average Daily Traffic Volumes and Levels of Service 
 
Table 3.2.1 provides a summary of arterial ADTs and Level of Service (LOS) for arterial 
segments at the non-interchange areas (freeway crossings). Each of the freeway crossings shown 
in the table will need to be replaced with longer bridge spans due to the freeway widening under 
the bridges. Per specific details contained in Orange County Measure M2, the voter approved 
extension of the half-cent sales tax to be utilized for transportation projects, OCTA agreed to 
widen those bridges/freeway-crossings that need to be lengthened due to freeway widening with 
the new structures widened per the number of lanes identified in the Master Plan of Arterial 
Highways (MPAH). Freeway crossings which already meet MPAH requirements will be 
replaced with the same number of travel lanes.  
 
The following provides a summary of arterial freeway overcrossing improvements at non-
interchange areas under the Project Condition: 
 

 The bridges on Slater Avenue, Bushard Street and Edwards Street, currently with four 
lanes each, meet MPAH requirements. These bridges will be replaced with the same 
number of lanes but with longer spans required due to freeway widening. 

 
 The bridges on Ward Street, Newland Street and McFadden Avenue, currently with two 

lanes each, do not meet MPAH requirements. These bridges will be replaced with four-
lane bridges with longer spans. 

 
Table 3.2.1 includes both the existing and the proposed number of lanes on the arterial bridges. 
Arterial LOS analysis is based on Volume-to-Capacity (v/c) ratios for freeway overcrossings. 
The LOS is based on existing and future projected ADTs and capacities based on the number of 
lanes. As presented in Table 3.2.1, Newland Street and McFadden Avenue operate at LOS F 
under existing and No Build Conditions (2020 and 2040). All other arterial freeway crossings 
operate at LOS D or better under both existing and No Build Conditions. Under Project 
Conditions with wider bridges, all arterials, including Newland Street and McFadden Avenue, 
are expected to operate at LOS B or better in 2020 and 2040. 
 
Table 3.2.2 provides a summary of arterial Average Daily Traffic (ADT) volumes for existing 
(2009) and Project Conditions (2020 and 2040) for the interchange areas. Since the operations of 
interchange areas are better defined by how well the intersections are operating, the LOS at the 
intersections were evaluated in detail for each interchange group and are included in the next 
section. 
 



Existing Lanes

Volume

Capacity

V/C

LOS

Existing Lanes

Volume

Capacity

V/C

LOS

Project Lanes

Volume

Capacity

V/C

LOS

Existing Lanes

Volume

Capacity

V/C

LOS

Project Lanes

Volume

Capacity

V/C

LOS

I‐
4
0
5
 F
re
e
w
ay
 

W
ar
d
 S
tr
ee
t1

Fo
u
n
ta
in
 V
al
le
y

2
9
,6
8
0

1
2
,5
0
0

0
.7
7

C
2

1
0
,6
2
0

1
2
,5
0
0

0
.7
7

C
4

1
1
,9
0
0

3
7
,5
0
0

0
.3
5

A
2

1
1
,2
4
0

1
2
,5
0
0

0
.9
0

D
4

1
3
,3
7
0

3
7
,5
0
0

0
.3
6

A

Sl
at
er
 A
ve
n
u
e2

Fo
u
n
ta
in
 V
al
le
y

4
1
6
,2
2
0

3
7
,5
0
0

0
.4
3

A
4

2
0
,4
0
0

3
7
,5
0
0

0
.4
3

A
4

2
0
,4
2
0

3
7
,5
0
0

0
.6
1

B
4

2
3
,1
7
0

3
7
,5
0
0

0
.6
2

B
4

2
3
,2
0
0

3
7
,5
0
0

0
.6
2

B

B
u
sh
ar
d
 S
tr
ee
t2

Fo
u
n
ta
in
 V
al
le
y

4
1
3
,9
8
0

3
7
,5
0
0

0
.3
7

A
4

1
7
,1
9
0

3
7
,5
0
0

0
.3
7

A
4

1
6
,4
3
0

3
7
,5
0
0

0
.4
8

A
4

1
9
,3
2
0

3
7
,5
0
0

0
.5
2

A
4

1
8
,0
4
0

3
7
,5
0
0

0
.4
8

A

N
ew

la
n
d
 S
tr
ee
t1

W
es
tm

in
st
er

2
1
6
,1
7
0

1
2
,5
0
0

1
.2
9

F
2

1
7
,8
6
0

1
2
,5
0
0

1
.2
9

F
4

1
9
,1
5
0

3
7
,5
0
0

0
.5
6

A
2

1
8
,9
7
0

1
2
,5
0
0

1
.5
2

F
4

2
1
,1
3
0

3
7
,5
0
0

0
.5
6

A

M
cF
ad
d
en

 A
ve
n
u
e1

W
es
tm

in
st
er

2
1
6
,7
2
0

1
2
,5
0
0

1
.3
4

F
2

1
9
,6
7
0

1
2
,5
0
0

1
.3
4

F
4

1
9
,6
7
0

3
7
,5
0
0

0
.5
7

A
2

2
1
,6
3
0

1
2
,5
0
0

1
.7
3

F
4

2
1
,6
3
0

3
7
,5
0
0

0
.5
8

A

Ed
w
ar
d
s 
St
re
et

2
W
es
tm

in
st
er

4
1
6
,6
8
0

3
7
,5
0
0

0
.4
4

A
4

1
8
,8
4
0

3
7
,5
0
0

0
.4
4

A
4

1
8
,0
7
0

3
7
,5
0
0

0
.5
0

A
4

2
0
,2
8
0

3
7
,5
0
0

0
.5
4

A
4

1
9
,0
0
0

3
7
,5
0
0

0
.5
1

A

1
. P
ro
je
ct
 C
o
n
d
it
io
n
 in
vo
lv
es
 t
h
e 
b
ri
d
ge
 r
ep

la
ce
m
en

t 
w
it
h
 a
 w
id
er
 b
ri
d
ge
 a
n
d
 a
 lo
n
ge
r 
sp
an
.

2
. P
ro
je
ct
 C
o
n
d
it
io
n
 in
vo
lv
es
 t
h
e 
b
ri
d
ge
 r
ep

la
ce
m
en

t 
w
it
h
 a
 lo
n
ge
r 
sp
an
.

P
ro
je
ct
 C
o
n
d
it
io
n

N
o
 B
u
ild

 C
o
n
d
it
io
n

P
ro
je
ct
 C
o
n
d
it
io
n

N
o
te
s:

Ta
b
le
 3
.2
.1
:  
A
rt
er
ia
l A

ve
ra
ge
 D
ai
ly
 T
ra
ff
ic
 a
n
d
 L
ev
el
s 
o
f 
Se
rv
ic
e 
‐ 
Fr
ee
w
ay
 C
ro
ss
in
gs

Fr
e
e
w
ay
 

C
ro
ss
in
gs

Ju
ri
sd
ic
ti
o
n

Ex
is
ti
n
g 
Y
e
ar
 (
2
0
0
9
)

O
p
e
n
in
g 
Y
e
ar
 (
2
0
2
0
)

D
e
si
gn

 Y
e
ar
 (
2
0
4
0
)

N
o
 B
u
ild

 C
o
n
d
it
io
n

A
lb
er
t 
G
ro
ve
r 
&
 A
ss
o
ci
at
es
   
  

 1
1
/0
8
/2
0
1
0

3.2-3



Page 1 of 2   

Bristol Street Interchange at I‐405

Anton  Boulevard to I‐405 NB Off‐Ramp 60,420 70,520 77,210

I‐405 NB Off‐Ramp to I‐405 SB Ramps 54,910 68,440 77,410

I‐405 SB Ramps ‐ Paularino Avenue 34,160 55,120 69,010

Fairview Road Interchange at I‐405

MacArthur Boulevard to South Coast Drive 40,480 53,070 61,420

South Coast Drive to I‐405 SB Ramps 51,780 57,490 61,280

I‐405 SB Ramps to Baker Street 46,660 48,360 49,490

Harbor Boulevard & Hyland Avenue Interchange at I‐405

South Coast Drive I‐405 NB On‐Ramp to Harbor Boulevard 9,990 13,440 15,730

South Coast Drive to I‐405 NB Ramps 56,550 64,620 69,960

I‐405 NB Ramps to I‐405 SB Ramps 44,470 56,910 65,150

I‐405 SB Ramps to Gisler Avenue 69,580 72,120 73,790

Euclid Street/Ellis Avenue Interchange at I‐405

Talbert Avenue to I‐405 NB Ramps/Newhope Street 20,630 33,590 42,170

I‐405 NB Ramps/Newhope Street to I‐405 SB Ramps 28,960 38,150 44,230

I‐405 SB Ramps to Ward Street 29,140 35,870 40,320

Brookhurst Street & Talbert Avenue Interchange at I‐405

Slater Avenue to I‐405 NB Ramps 52,140 57,560 61,150

I‐405 NB Ramps to I‐405 SB Ramps 55,100 59,260 62,020

I‐405 SB Ramps to Talbert Avenue 51,760 55,940 58,700

Bushard Street to Brookhurst Street 27,140 31,410 34,240

Brookhurst Street to Ward Street 19,870 24,340 27,300

Magnolia Street & Warner Avenue Interchange at I‐405

Heil Avenue to I‐405 NB On‐Ramp 37,740 41,240 43,550

I‐405 NB On‐Ramp to I‐405 SB Ramps 34,450 38,310 40,860

I‐405 SB Ramps to Warner Avenue 33,950 35,840 37,090

Magnolia Street to I‐405 SB Ramps 44,170 45,770 46,840

I‐405 SB Ramps to I‐405 NB Ramps 38,570 40,610 41,970

I‐405 NB Ramps to Bushard Street 35,880 37,860 39,170

Beach Boulevard & Edinger Avenue Interchange at I‐405

McFadden Avenue to I‐405 NB Ramps 66,330 79,230 87,780

I‐405 NB Ramps to I‐405 SB Ramps 75,100 87,130 95,090

I‐405 SB Ramps to Edinger Avenue 73,240 88,790 99,090

Beach Boulevard to I‐405 SB On‐Ramp 31,120 32,370 33,200

I‐405 SB On‐Ramp to Newland Street 20,370 22,390 23,720

Brookhurst Street

Table 3.2.2:  Arterial Average Daily Traffic ‐ Interchanges

Edinger Avenue

Magnolia Street

Warner Avenue

Existing Year

(2009)

Bristol Street

Project

Opening Year

(2020)

Project

Design Year

(2040)

Arterial

Beach Boulevard

Segment Limits

Talbert Avenue

Euclid Street/Ellis Avenue

Harbor Boulevard

Fairview Road

 Albert Grover & Associates  11/08/2010 3.2-4
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Table 3.2.2:  Arterial Average Daily Traffic ‐ Interchanges

Existing Year

(2009)

Project

Opening Year

(2020)

Project

Design Year

(2040)

Arterial Segment Limits

Goldenwest Street & Bolsa Avenue Interchange at I‐405

Sowell Avenue to I‐405 NB On‐Ramp  28,130 35,100 39,720

I‐405 NB On‐Ramp to I‐405 SB Ramps 40,570 44,380 46,900

Goldenwest Street to I‐405 SB Ramps 41,670 43,180 44,190

I‐405 NB Ramps to Hoover Street 21,130 24,320 26,430

Springdale Street & Westminster Boulevard Interchange at I‐405

Meinhardt Road/Navajo Road to I‐405 SB Off‐Ramp 18,980 19,670 20,120

I‐405 SB Off‐Ramp to Westminster Boulevard 25,310 26,230 26,840

Springdale Street to I‐405 SB Ramps 41,180 43,110 44,380

I‐405 NB Ramps to Edwards Street 30,400 34,240 36,790

Bolsa Chica Road/Valley View Street & Garden Grove Boulevard Interchange at I‐405

Garden Grove Boulevard Valley View Street to I‐405 NB Off‐Ramp/SR‐22 EB Ramps 32,310 33,490 34,270

Cerulean Avenue to SR‐22 WB & I‐405 NB Ramps 55,610 57,630 58,980

SR‐22 WB & I‐405 NB Ramps to Garden Grove Boulevard 64,140 66,480 68,020

Garden Grove Boulevard to I‐405 SB Ramps 49,950 57,920 63,190

I‐405 SB Ramps to Old Bolsa Chica Road 47,810 57,820 64,460

Seal Beach Boulevard Interchange at I‐405

Lampson Avenue to I‐405 NB Ramps 46,970 57,120 63,850

I‐405 NB Ramps to I‐405 SB Ramps 44,500 54,130 60,520

I‐405 SB Ramps to Westminster Avenue 31,950 42,990 50,310

Bear Street Interchange at SR‐73

Yukon Avenue/Paularino Avenue to SR‐73 NB Ramps 15,700 23,200 28,180

SR‐73 NB Ramps to SR‐73 SB Ramps 21,810 25,970 28,720

 SR‐73 SB Ramps to Baker Street 28,650 29,690 30,380

Katella Avenue Interchange at I‐605 

West of I‐605 SB Off‐Ramps to I‐605 SB Ramps 20,330 22,940 24,660

I‐605 SB Ramps to I‐605 NB Ramps 40,090 41,550 42,520

I‐605 NB Ramps to Los Alamintos Boulevard 59,070 61,220 62,640

Bolsa Chica Road

Goldenwest Street

Bolsa Avenue

Bear Street

Katella Avenue

Springdale Street

Westminster Boulevard

Seal Beach Boulevard

Valley View Street

 Albert Grover & Associates  11/08/2010 3.2-5
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3.3 Bristol Street Interchange 
 
 
The following intersections are included in the traffic analysis for the I-405/Bristol Street 
Freeway Interchange located in the City of Costa Mesa:  
 

 Bristol Street and I-405 Northbound Off-Ramp/South Coast Plaza 
 Northbound Bristol Street and I-405 Northbound (loop) On-Ramp 
 Southbound Bristol Street and I-405 Northbound On-Ramp 
 Bristol Street and I-405 Southbound Ramps 

 
Level of Service (LOS) analysis and Volume-to-Capacity (v/c) calculation worksheets for the 
Bristol Street Interchange, for the existing (2009), No Build and Project Conditions for both 
Opening Year (2020) and Design Year (2040) are provided in Appendix F. The Bristol Street 
ramp metering queuing analyses worksheets are also included. 
 
3.3.1 Existing Conditions (Year 2009) 
 
The I-405/Bristol Street interchange is currently a partial cloverleaf interchange, and the Bristol 
Street/I-405 Northbound Off-Ramp/South Coast Plaza and Bristol Street/I-405 Southbound 
Ramps intersections are currently signalized. All other ramp/arterial intersections are currently 
not signalized and provide continuous right-turns. Existing intersection lane geometrics and peak 
hour traffic volumes (2009) are included in Figure 3.3.1. A summary of LOS for AM and PM 
peak hours for existing conditions, including traffic control at study intersections, is provided in 
Table 3.3.1. The LOS analysis conducted of existing conditions indicates that all study 
intersections currently operate at LOS C or better during the peak hours.  
 
A comparison of existing vehicle queuing (higher of AM or PM peak hour 95th percentile 
queues) and available queue storage (in feet) is included in Figure 3.3.2. Currently there is 
adequate available queue storage at all of the study intersections on Bristol Street. 
 
3.3.2 No Build Conditions (Year 2020 and 2040) 
 
The No Build condition lane geometrics at the Bristol Street Interchange are the same as existing 
as there are no approved improvement projects within the study area. The No Build condition 
peak hour traffic volumes and lane geometrics for the Bristol Street Interchange for Year 2020 
and 2040 are provided in Figures 3.3.3 and 3.3.4, respectively.  
 
Summaries of Levels of Service for AM and PM peak hours for Year 2020 No Build conditions 
are provided in Tables 3.3.2 and 3.3.3, respectively. Similarly, summaries of Levels of Service 
for AM and PM peak hours for Year 2040 No Build conditions are provided in Tables 3.3.4 and 
3.3.5, respectively. The intersection of Bristol Street/I-405 Northbound Off-Ramp/South Coast 
Plaza is expected to have a v/c of 0.96 and operate at LOS D in Year 2040 during the PM peak 
hour. Also during the PM peak hour, the intersection of Bristol Street/I-405 Southbound Ramps 
is expected to have a v/c ratio of 1.03 and operate at LOS F in Year 2040.  
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A comparison of expected vehicle queue storage needs (the higher of AM or PM peak hours) 
versus available queue storage under No Build conditions for the Bristol Street Interchange for 
Year 2020 and 2040 is provided in Figures 3.3.5 and 3.3.6, respectively. In 2040, the westbound 
right-turn movement at Bristol Street/I-405 Northbound Off-Ramp/South Coast Plaza is expected 
to experience an approximate 430 feet queue during the PM peak hour, which exceeds the 
available storage of 400 feet. Also in 2040, the northbound left-turn movement at Bristol 
Street/I-405 Southbound Ramps is expected to experience an approximate 370 feet queue during 
the PM period, which exceeds than the available storage of 300 feet.  
 
An analysis was conducted of the on-ramps under the No Build Condition to identify potential 
queuing resulting from ramp metering. The analysis was conducted using projected Year 2040 
AM/PM peak hour traffic volumes and different ramp metering rates. The length of potential 
maximum queues was determined for the AM and PM peak hours and compared against available 
vehicle queue storage for the No Build Condition. The ramp metering analysis (see Table 3.3.6) 
indicates that there will not be adequate vehicle queue storage on one on-ramp under the No Build 
Condition. Inadequate queue storage under No Build Conditions on the I-405 Southbound (loop) 
On-Ramp at Bristol Street is expected to result in ramp meter queues backing onto Bristol Street 
and disrupting arterial operations. 
 
3.3.3 Project Conditions (Year 2020 and 2040) 
 
The Project Condition peak hour traffic volumes and lane geometrics for the Bristol Street 
Interchange for Year 2020 and 2040 are provided in Figures 3.3.7 and 3.3.8, respectively. The 
lane geometrics are identical to the No Build scenario. 
 
A LOS analysis was conducted for the Bristol Street Interchange for Year 2020 and 2040 Project 
Conditions. Summaries of Levels of Service for AM and PM peak hours for Year 2020 Project 
Conditions are provided in Tables 3.3.2 and 3.3.3, respectively. Similarly, summaries of Levels 
of Service for AM and PM peak hours for Year 2040 Project Conditions are provided in Tables 
3.3.4 and 3.3.5, respectively.  
 
The LOS analyses for Year 2040 Project Conditions indicate that the intersection of Bristol 
Street/I-405 Northbound Off-Ramp/South Coast Plaza is expected to operate at LOS D during 
the PM peak hour with a v/c ratio of 0.98. Also in Year 2040, the intersection of Bristol Street/I-
405 Southbound Ramps is expected to have a v/c ratio of 1.05 and continue to operate at LOS F 
during the PM peak hour.  
 
Comparisons of expected vehicle queue storage needs (the higher of AM or PM peak hours) 
versus available queue storage under Project conditions for the Bristol Street Interchange for 
Year 2020 and 2040 are provided in Figures 3.3.9 and 3.3.10, respectively. 
 
Similar to the No Build condition, the westbound right-turn movement at Bristol Street/I-405 
Northbound Off-Ramp/South Coast Plaza is expected to experience an approximate 430 feet 
queue (with available storage of 400 feet) during the PM peak hour and the northbound left-turn 
movement at Bristol Street/I-405 Southbound Ramps is expected to experience an approximate 
370 feet queue (with available storage of 300 feet) during the PM peak hour.  
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Under the Project Condition, an analysis was conducted of the on-ramps to identify potential 
queuing resulting from ramp metering. The analysis was conducted using projected Year 2040 
AM/PM peak hour traffic volumes and different ramp metering rates. The length of potential 
maximum queues was determined for the AM and PM peak hours and compared against available 
vehicle queue storage for the Project Condition (see Table 3.3.6). The ramp metering analysis 
using a discharge rate of 900 vehicles per hour (vph) for single lane and 1,500 vph for dual lanes 
(at the rate of 750 vph for each lane) indicates that that the current storage provided for the I-405 
Southbound (loop) On-Ramp on Bristol Street will not be sufficient for Year 2040 traffic for the 
Project Condition. 
 
3.3.4 Comparison of No Build and Project Conditions 
 
A summary of study intersection LOS, v/c ratios and average delays under No Build Condition, 
Project traffic under No Build lane geometrics, and Project traffic with proposed improvements 
is provided in Tables 3.3.2 and 3.3.3 for Opening Year 2020 traffic, and Tables 3.3.4 and 3.3.5 
for Design Year 2040 traffic.  
 
The intersection of Bristol Street/I-405 Northbound Off-Ramp/South Coast Plaza is expected to 
operate at LOS D during the PM peak hour under both No Build and Project Conditions. The 
other signalized study intersection of Bristol Street/I-405 Southbound Ramps is expected to 
operate at LOS F during the PM peak hour under both No Build and Project Conditions. The v/c 
for the intersection of Bristol Street/I-405 Southbound Ramps is expected to be 1.03 under the 
No Build Condition and 1.05 under the Project Condition. 
 
The following is a comparison of expected queues and available storage at study intersections for 
Design Year 2040 traffic for both No Build and Project conditions presented in Figures 3.3.6 
and 3.3.10, respectively. Locations where queues exceed turn pocket storage, under No Build or 
Project Condition, are identified below. 
 

Bristol Street/I-405 Northbound Off-Ramp/South Coast Plaza: 
 

 The westbound right-turn movement will experience a queue of 430 feet during the PM 
peak hour under both No build and Project conditions, which exceeds the available queue 
storage of 400 feet. Since the ramp extends another 800 feet beyond the queue storage 
area, that additional area should be able to accommodate the remaining vehicles from the 
queue. 

 
Bristol Street/I-405 Southbound Ramps: 

 
 The northbound left-turn movement will experience a 370 feet queue during the PM peak 

hour under both No Build and Project conditions, which exceeds the available queue 
storage of 300 feet. The storage for the northbound left-turn cannot be increased due to 
the southbound left-turn lane located immediately to the south at the intersection of 
Bristol Street/Hotel Way, which allows access to the business park and hotel located on 
the east side of Bristol Street. 
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Table 3.3.6 provides a summary of the number of on-ramp lanes (General Purpose vs. HOV 
lanes), the total on-ramp metering storage, and length of maximum queues with different ramp 
metering rates at the Bristol Street Interchange for both No Build and Project Conditions. The 
configuration of the interchange is the same under both conditions and therefore the on-ramp 
metering storage is identical. The ramp metering analysis using a discharge rate of 900 vehicles 
per hour (vph) for single lane and 1,500 vph for dual lanes (at the rate of 750 vph for each lane) 
indicates that the current storage provided will not be sufficient for Year 2040 traffic on the I-405 
Southbound (loop) On-Ramp at Bristol Street under both No Build and Project Conditions. 
Inadequate queue storage under No Build and Project Conditions on the I-405 Southbound (loop) 
On-Ramp is expected to result in ramp meter queues backing onto Bristol Street and disrupting 
arterial operations. 
 
3.3.5 Significant Traffic Impacts 
 
Based on the LOS analysis for the Bristol Street Interchange and the results as documented in 
Tables 3.3.2 and 3.3.3 for Year 2020 traffic, and Tables 3.3.4 and 3.3.5 for Year 2040 traffic, the 
four study intersections do not meet the significant impact criteria, and therefore, there are no 
significant traffic impacts at this interchange. 
 
3.3.6 Pedestrian Paths and Bikeways 
 
Existing and proposed pedestrian paths and/or bikeways at the Bristol Street Interchange are 
included on Figure 3.3.11. 
 



V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1
I‐405 NB Off‐Ramp/

South Coast Plaza
Bristol St Existing Traffic Signal 0.45 16.4 B 0.73 30.4 C

2
I‐405 NB On‐Ramp 

(from NB Bristol St)
Bristol St

Unsignalized Loop 

On‐Ramp
0.09 ‐‐ ‐‐ 0.21 ‐‐ ‐‐

3
I‐405 NB On‐Ramp 

(from SB Bristol St)
Bristol St Unsignalized On‐Ramp 0.20 ‐‐ ‐‐ 0.15 ‐‐ ‐‐

4 I‐405 SB Ramps Bristol St Existing Traffic Signal 0.61 15.8 B 0.80 14.8 B

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix F.

3.  Level of Service analysis worksheets are included in Appendix F.

East/West Street North/South Street

AM Peak Hour PM Peak Hour

Table 3.3.1: Bristol Street Interchange

Existing (2009) Levels of Service ‐ AM/PM Peak Hours

No.

Location

Traffic Control/

Comments

Existing Level of Service 

(Year 2009)

Albert Grover & Associates  11/10/20103.3-5



V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1
I‐405 NB Off‐Ramp/

South Coast Plaza
Bristol St

Existing Traffic 

Signal
0.59 19.7 B 0.59 18.8 B N ‐‐

2
I‐405 NB On‐Ramp 

(from NB Bristol St)
Bristol St

Unsignalized Loop 

On‐Ramp
0.10 ‐‐ ‐‐ 0.10 ‐‐ ‐‐

3
I‐405 NB On‐Ramp 

(from SB Bristol St)
Bristol St

Unsignalized 

On‐Ramp
0.23 ‐‐ ‐‐ 0.23 ‐‐ ‐‐

4 I‐405 SB Ramps Bristol St
Existing Traffic 

Signal
0.63 16.6 B 0.63 15.5 B N ‐‐

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix F.

No

Location

Traffic Control/

Comments

AM Peak Hour

East/West Street North/South Street

Table 3.3.2: Bristol Street Interchange

Opening Year (2020) Levels of Service ‐ AM Peak Hour

Im
p
ac
t 
M
it
ig
at
e
d

Ex
ce
e
d
s 
Im

p
ac
t 
Th

re
sh
o
ld

3.  Level of Service analysis worksheets are included in Appendix F.

No Build Traffic

(No Build Geometry)

Project Traffic

(No Build Geometry)

N/A

N/A

Albert Grover & Associates  11/17/20103.3-6



V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1
I‐405 NB Off‐Ramp/

South Coast Plaza
Bristol St

Existing Traffic 

Signal
0.86 37.1 D 0.90 38.7 D N ‐‐

2
I‐405 NB On‐Ramp 

(from NB Bristol St)
Bristol St

Unsignalized Loop 

On‐Ramp
0.22 ‐‐ ‐‐ 0.22 ‐‐ ‐‐

3
I‐405 NB On‐Ramp 

(from SB Bristol St)
Bristol St

Unsignalized 

On‐Ramp
0.16 ‐‐ ‐‐ 0.16 ‐‐ ‐‐

4 I‐405 SB Ramps Bristol St
Existing Traffic 

Signal
0.95 19.2 B 0.96 19.3 B N ‐‐

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix F.

No

Location

Traffic Control/

Comments

PM Peak Hour

East/West Street North/South Street

Table 3.3.3: Bristol Street Interchange

Opening Year (2020) Levels of Service ‐ PM Peak Hour

Im
p
ac
t 
M
it
ig
at
e
d

Ex
ce
e
d
s 
Im

p
ac
t 
Th

re
sh
o
ld

3.  Level of Service analysis worksheets are included in Appendix F.

No Build Traffic

(No Build Geometry)

Project Traffic

(No Build Geometry)

N/A

N/A

Albert Grover & Associates  11/17/20103.3-7



V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1
I‐405 NB Off‐Ramp/

South Coast Plaza
Bristol St

Existing Traffic 

Signal
0.70 24.4 C 0.71 21.9 C N ‐‐

2
I‐405 NB On‐Ramp

(from NB Bristol St)
Bristol St

Unsignalized Loop 

On‐Ramp
0.10 ‐‐ ‐‐ 0.10 ‐‐ ‐‐

3
I‐405 NB On‐Ramp

(from SB Bristol St)
Bristol St

Unsignalized 

On‐Ramp
0.25 ‐‐ ‐‐ 0.25 ‐‐ ‐‐

4 I‐405 SB Ramps Bristol St
Existing Traffic 

Signal
0.68 16.3 B 0.67 17.2 B N ‐‐

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix F.

No

Location

Traffic Control/

Comments

AM Peak Hour

Table 3.3.4: Bristol Street Interchange

Design Year (2040) Levels of Service ‐ AM Peak Hour

East/West Street North/South Street

3.  Level of Service analysis worksheets are included in Appendix F.

No Build Traffic

(No Build Geometry)

Project Traffic

(No Build Geometry)

Ex
ce
ed

s 
Im

p
a
ct
 T
h
re
sh
o
ld

Im
p
a
ct
 M

it
ig
a
te
d

N/A

N/A
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V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1
I‐405 NB Off‐Ramp/

South Coast Plaza
Bristol St

Existing Traffic 

Signal
0.96 44.2 D 0.98 46.0 D N ‐‐

2
I‐405 NB On‐Ramp

(from NB Bristol St)
Bristol St

Unsignalized Loop 

On‐Ramp
0.23 ‐‐ ‐‐ 0.23 ‐‐ ‐‐

3
I‐405 NB On‐Ramp

(from SB Bristol St)
Bristol St

Unsignalized 

On‐Ramp
0.17 ‐‐ ‐‐ 0.17 ‐‐ ‐‐

4 I‐405 SB Ramps Bristol St
Existing Traffic 

Signal
1.03 27.6 F* 1.05 32.0 F* N ‐‐

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix F.

4.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

No

Location

Traffic Control/

Comments

PM Peak Hour

Table 3.3.5: Bristol Street Interchange

Design Year (2040) Levels of Service ‐ PM Peak Hour

East/West Street North/South Street

3.  Level of Service analysis worksheets are included in Appendix F.

No Build Traffic

(No Build Geometry)

Project Traffic

(No Build Geometry)

Ex
ce
ed

s 
Im

p
a
ct
 T
h
re
sh
o
ld

Im
p
a
ct
 M

it
ig
a
te
d

N/A

N/A
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3.4 Fairview Road Interchange  
(Includes South Coast Drive Off-Ramp) 

 
 
The following intersections are included in the traffic analysis for the I-405/Fairview Road 
Freeway Interchange located in the City of Costa Mesa: 
 

 Fairview Road and I-405 Northbound Ramps 
 Fairview Road and I-405 Southbound Ramps 

 
The I-405 Northbound Off-Ramp at South Coast Drive analysis is also included in this section.  

 
Level of Service (LOS) analysis worksheets for the Fairview Road Interchange and the I-405 
Northbound Off-Ramp at South Coast Drive, for the existing (2009), No Build and Project 
Conditions for both Opening Year (2020) and Design Year (2040) are provided in Appendix G. 
The Fairview Road ramp metering queuing analysis worksheets are also included. 
 
3.4.1 Existing Conditions (Year 2009) 
 
The I-405/Fairview Road Interchange is a diamond interchange, and both ramp intersections are 
currently signalized. The I-405 Northbound Off-Ramp at South Coast Drive (“South Coast Drive 
Off-Ramp”) is located south of the Fairview Interchange and is also a signalized intersection. 
Existing intersection lane geometrics and peak hour traffic volumes (2009) are included in 
Figure 3.4.1. A summary of LOS for AM and PM peak hours for existing conditions, including 
traffic control at study intersections, is provided in Table 3.4.1. The LOS analysis conducted of 
existing conditions indicates that all study intersections currently operate at LOS C or better 
during the peak hours. The I-405 Northbound Ramps/Fairview Road intersection currently 
operates at a Volume-to-Capacity (v/c) ratio of 0.93 during the peak hours.  
 
A comparison of existing vehicle queuing (higher of the AM or PM peak hour 95th percentile 
queues) and available queue storage (in feet) is included in Figure 3.4.2. Currently there is 
adequate available queue storage for all of the study intersections on Fairview Road and at the 
South Coast Drive Off-Ramp. 
 
3.4.2 No Build Conditions (Year 2020 and 2040) 
 
The No Build condition lane geometrics at the Fairview Road Interchange and at the I-405/South 
Coast Drive Off-Ramp are the same as existing as there are no approved improvement projects 
within the study area. The No Build condition peak hour traffic volumes and lane geometrics for 
the Fairview Road Interchange for Year 2020 and 2040 are provided in Figures 3.4.3 and 3.4.4, 
respectively.  
 
Summaries of Levels of Service for AM and PM peak hours for Year 2020 No Build conditions 
are provided in Tables 3.4.2 and 3.4.3, respectively. Similarly, summaries of Levels of Service 
for AM and PM peak hours for Year 2040 No Build conditions are provided in Tables 3.4.4 and 
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3.4.5, respectively. During the peak hours, under both Year 2020 and Year 2040 No Build 
Conditions, the intersection of Fairview Road/I-405 Northbound Ramps is expected to be over-
capacity and operate at LOS F with v/c ratio exceeding 1.0. In 2040, the intersection of Fairview 
Road/I-405 Southbound Ramps is expected to have a v/c ratio of 0.97 during the AM peak hour. 
Under 2020 and 2040 No Build Conditions the South Coast Drive Off-Ramp intersection is 
expected to operate at LOS C during the peak hours. 
 
A comparison of expected vehicle queue storage needs (the higher of the AM or PM peak hours) 
versus available queue storage under No Build conditions for both the Fairview Road 
Interchange and the I-405 South Coast Drive Off-Ramp for Year 2020 and 2040 is provided in 
Figures 3.4.5 and 3.4.6, respectively. In Year 2040, the westbound right-turn movement at 
Fairview Road/I-405 Northbound Ramps is expected to experience an approximate 460 feet 
queue during the AM period, which is longer than the available storage of 410 feet. Also in 2040, 
the northbound right-turn movement at Fairview Road/I-405 Southbound Ramps is expected to 
experience a 250 feet queue which is slightly more than the 240 feet of available storage.  
 
An analysis was conducted of the Fairview Road on-ramps under the No Build Condition to 
identify potential queuing resulting from ramp metering. The analysis was conducted using 
projected Year 2040 AM/PM peak hour traffic volumes and different ramp metering rates. The 
length of potential maximum queues was determined for the AM and PM peak hours and 
compared against available vehicle queue storage for the No Build Condition. The ramp metering 
analysis (see Table 3.4.6) indicates that the current storage provided will be sufficient for Year 
2040 traffic on the I-405 Northbound On-Ramp at Fairview Road, but the I-405 Southbound On-
Ramp at Fairview Road is not expected to have adequate ramp metering storage. Inadequate queue 
storage under No Build Conditions on the I-405 Southbound On-Ramp is expected to result in 
ramp meter queues backing onto Fairview Road and potentially disrupting arterial operations. 
 
3.4.3 Project Conditions (Year 2020 and 2040) 
 
The Project Condition peak hour traffic volumes and lane geometrics for the Fairview Road 
Interchange for Year 2020 and 2040 are provided in Figures 3.4.7 and 3.4.8, respectively.  
 
The following are the proposed improvements/modifications at the Fairview Road Interchange 
and South Coast Drive Off-Ramp for Project Conditions: 
 

 Move the ramp meter west to the point where the three lane on-ramp begins its taper to 
two lanes. The ramp meter will serve the on-ramp traffic for both I-405 and SR-73. 
Provide approximately 1,000 feet queue storage for each of the three on-ramp lanes at the 
ramp meter. 

 
 Modify the I-405 Northbound Off-Ramp at South Coast Drive to provide off-ramp queue 

storage of 180 feet 
 
A LOS analysis was conducted for the Fairview Road Interchange and the South Coast Drive 
Off-Ramp for Year 2020 and 2040 Project Conditions. Summaries of Levels of Service for AM 
and PM peak hours for Year 2020 Project Conditions are provided in Tables 3.4.2 and 3.4.3, 
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respectively. Similarly, summaries of Levels of Service for AM and PM peak hours for Year 
2040 Project Conditions are provided in Tables 3.4.4 and 3.4.5, respectively.  
 
The LOS analyses under the Year 2040 Project Condition indicate that the intersection of 
Fairview Road/I-405 Northbound Ramps will continue to operate at LOS F with v/c ratio in 
excess of 1.0. The intersection of Fairview Road/I-405 Southbound Ramps is expected to have a 
v/c ratio of 0.99 during the AM peak hour. For both Years 2020 and 2040, the South Coast Drive 
Off-Ramp intersection is expected to operate at LOS C during the peak hours. 
 
Comparisons of expected vehicle queue storage needs (the higher of the AM or PM peak hours) 
versus available queue storage under the Project Condition for the Fairview Road Interchange for 
Year 2020 and 2040 are provided in Figures 3.4.9 and 3.4.10, respectively. Similar to the No 
Build Condition, the westbound right-turn movement at Fairview Road/I-405 Northbound 
Ramps is expected to experience an approximate 460 feet queue during the PM period, which 
exceeds the available storage of 410 feet. Since the ramp extends another 700 feet beyond the 
queue storage area, that additional area should be able to accommodate the remaining vehicles 
from the queue. The northbound right-turn movement at Fairview Road/I-405 Southbound 
Ramps is expected to experience an approximate 260 feet queue during the AM period in Year 
2040, which is slightly longer than the available storage of 240 feet. The additional queue can be 
accommodated within the transition taper of the right-turn lane. 
 
Under Project Condition, an analysis was conducted of the Fairview Road on-ramps to identify 
potential queuing resulting from ramp metering. The analysis was conducted using projected Year 
2040 AM/PM peak hour traffic volumes and different ramp metering rates. The length of potential 
maximum queues was determined for the AM and PM peak hours and compared against available 
vehicle queue storage for the Project Condition. The ramp metering analysis (see Table 3.4.6) 
indicates that the current storage provided will be sufficient for Year 2040 traffic on the I-405 
Northbound On-Ramp. Ramp metering analysis for the Project proposed three-lane on-ramp meter 
on Fairview Road for the combined I-405/SR-73 southbound traffic indicates that the 1,000 feet 
queue storage per lane will be adequate for Year 2040 traffic. No ramp meter queues are expected 
to back onto the arterials and disrupt their operations. 
 
3.4.4 Comparison of No Build and Project Conditions 
 
A summary of study intersections LOS, v/c ratios, and average delays under No Build Condition 
and Project traffic under No Build lane geometrics, is provided in Tables 3.4.2 and 3.4.3 for 
Opening Year 2020 traffic, and Tables 3.4.4 and 3.4.5 for Design Year 2040 traffic.  
 
The intersection of Fairview Road/I-405 Northbound Ramps is expected to be over capacity, 
operate at LOS F during the peak hours and have v/c ratios over 1.0 under both the No Build and 
the Project Conditions. The intersections of Fairview Road/I-405 Southbound Ramps and 
Fairview Road/South Coast Drive Off-Ramp are expected to operate no worse than LOS C under 
the No Build and the Project Conditions. 
 
The following is a comparison of expected queues and available storage at study intersections for 
Design Year 2040 traffic for both No Build and Project Conditions presented in Figures 3.4.6 
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and 3.4.10. Locations where queues exceeded turn pocket storage, under No Build or Project 
Condition, are identified below.  
 

Fairview Road/I-405 Northbound Ramps  
 

 The westbound right-turn movement is expected to experience a queue of 460 feet 
exceeding the available storage of 410 feet under both the No Build Condition and the 
Project Condition. Since the ramp extends another 700 feet beyond the queue storage 
area, that additional area should be able to accommodate the remaining vehicles from the 
queue.  
 

Fairview Road/I-405 Northbound Ramps  
 

 The northbound right-turn lane is expected to experience a 250 feet queue under the No 
Build Condition and a 260 feet queue under the Project Condition. The queues will be 
slightly over the available storage of 240 feet.  

 
South Coast Drive/I-405 Northbound Off-Ramp 

 
 The I-405 Northbound Off-Ramp traffic (left, right or through movements) is expected to 

experience 80 feet queue under both the No Build and Project Conditions. The Project 
will modify the I-405 Northbound Off-Ramp at South Coast Drive to provide off-ramp 
queue storage of 180 feet. The queue storage is reduced from the existing 280 feet. The 
reduction is required to accommodate I-405 widening. 

 
Table 3.4.6 provides a summary of the number of on-ramp lanes (General Purpose vs. HOV 
lanes), the total on-ramp metering storage, and length of maximum queues with different ramp 
metering rates at the Fairview Road Interchange for both No Build and Project Conditions. The 
configuration of the I-405 Northbound On-Ramp on Fairview Road is the same under both 
conditions and therefore the on-ramp metering storage is identical. The ramp metering analysis 
indicates that the current storage provided at the I-405 Northbound On-Ramp will be sufficient for 
Year 2040 traffic under both No Build and Project Conditions. However, the ramp meter queue 
storage will not be adequate at the I-405 Southbound On-Ramp under the No Build Condition. The 
Project proposed three-lane on-ramp meter with 1,000 feet storage per lane on Fairview Road for 
the combined I-405/SR-73 southbound traffic will have adequate storage for Year 2040 traffic.  
 
A comparison of the ramp metering analysis between the No Build and Project Conditions 
indicates that, while there will not be adequate vehicle queue storage on one on-ramp under the 
No Build Condition, the increased storage being provided under the Project Condition will be 
sufficient to accommodate Year 2040 traffic on both on-ramps. 
 
The Project will increase ramp meter storage on the I-405 Southbound On-Ramp at the Fairview 
Road Interchange. The proposed improvements under the Project Condition will result in a net 
increase in storage of 1,150 lane-feet for the combined I-405/SR-73 Southbound On-Ramp on 
Fairview Road. The storage for I-405 Northbound On-Ramp on Fairview Road remains 
unchanged.  
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3.4.5 Significant Traffic Impacts 
 
Based on the LOS analysis for the Fairview Road Interchange and the South Coast Drive Off-
Ramp, and the results as documented in Tables 3.4.2 and 3.4.3 for Year 2020 traffic, and Tables 
3.4.4 and 3.4.5 for Year 2040 traffic, none of the study intersections meet the significant impact 
criteria and therefore there are no significant traffic impacts at this interchange. 
 
3.4.6 Pedestrian Paths and Bikeways 
 
Existing and proposed pedestrian paths and/or bikeways at the Fairview Road Interchange 
(including the South Coast Drive Off-Ramp) are included on Figure 3.4.11. 
 



V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1 I‐405 NB Ramps Fairview Rd Existing Traffic Signal 0.93 28.4 C 0.93 24.1 C

2 I‐405 SB Ramps Fairview Rd Existing Traffic Signal 0.79 16.0 B 0.72 17.6 B

3 South Coast Drive I‐405 NB Off‐Ramp Existing Traffic Signal 0.19 21.0 C 0.35 24.9 C

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

3.  Level of Service analysis worksheets are included in Appendix G.

Table 3.4.1: Fairview Road & South Coast Drive Interchange

Existing (2009) Levels of Service ‐ AM/PM Peak Hours

No.

Location

Traffic Control/

Comments

Existing Level of Service 

(Year 2009)

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix G.

AM Peak Hour PM Peak Hour

East/West Street North/South Street

Albert Grover & Associates  11/10/20103.4-6



V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1 I‐405 NB Ramps Fairview Rd
Existing Traffic 

Signal
1.06 44.0 F* 1.07 44.5 F* N ‐‐

2 I‐405 SB Ramps Fairview Rd
Existing Traffic 

Signal
0.91 20.5 C 0.92 20.1 C N ‐‐

3 South Coast Drive I‐405 NB Off‐Ramp
Existing Traffic 

Signal
0.23 21.6 C 0.24 21.8 C N ‐‐

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

Table 3.4.2: Fairview Road & South Coast Drive Interchange

Opening Year (2020) Levels of Service ‐ AM Peak Hour

No

Location

Traffic Control/

Comments

AM Peak Hour

No Build Traffic

(No Build Geometry)
Project Traffic*

(No Build Geometry)

East/West Street

5.  * Project Condition & No Build Condition have identical lane geometry at the study intersections. Project improvement for the southbound on‐ramp 

         involves relocating the ramp meter location to the three lane section. This Improvement does not affect the HCM Level of Service at the 

         intersection.

North/South Street

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix G.

3.  Level of Service analysis worksheets are included in Appendix G.
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4.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

Albert Grover & Associates  12/14/20103.4-7



V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1 I‐405 NB Ramps Fairview Rd
Existing Traffic 

Signal
1.02 35.1 F* 1.02 32.9 F* N ‐‐

2 I‐405 SB Ramps Fairview Rd
Existing Traffic 

Signal
0.76 19.7 B 0.77 18.5 B N ‐‐

3 South Coast Drive I‐405 NB Off‐Ramp
Existing Traffic 

Signal
0.39 26.3 C 0.40 27.1 C N ‐‐

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

5.  * Project Condition & No Build Condition have identical lane geometry at the study intersections. Project improvement for the southbound on‐ramp 

         involves relocating the ramp meter location to the three lane section. This Improvement does not affect the HCM Level of Service at the 

         intersection.

Table 3.4.3: Fairview Road & South Coast Drive Interchange

Opening Year (2020) Levels of Service ‐ PM Peak Hour

No

Location

Traffic Control/

Comments

PM Peak Hour

No Build Traffic

(No Build Geometry)
Project Traffic*

(No Build Geometry)

4.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

East/West Street North/South Street

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix G.

3.  Level of Service analysis worksheets are included in Appendix G.
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V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1 I‐405 NB Ramps Fairview Rd
Existing Traffic 

Signal
1.14 55.5 F* 1.15 56.6 F* N ‐‐

2 I‐405 SB Ramps Fairview Rd
Existing Traffic 

Signal
0.97 24.8 C 0.99 25.7 C N ‐‐

3 South Coast Drive I‐405 NB Off‐Ramp
Existing Traffic 

Signal
0.25 22.0 C 0.27 22.4 C N ‐‐

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

5.  * Project Condition & No Build Condition have identical lane geometry at the study intersections. Project improvement for the southbound on‐ramp 

         involves relocating the ramp meter location to the three lane section. This Improvement does not affect the HCM Level of Service at the 

         intersection.

4.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

East/West Street North/South Street

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix G.

3.  Level of Service analysis worksheets are included in Appendix G.

No

Location

Traffic Control/

Comments

AM Peak Hour

No Build Traffic

(No Build Geometry)
Project Traffic

*

(No Build Geometry)
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Table 3.4.4: Fairview Road & South Coast Drive Interchange

Design Year (2040) Levels of Service ‐ AM Peak Hour

Albert Grover & Associates  12/14/20103.4-9



V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1 I‐405 NB Ramps Fairview Rd
Existing Traffic 

Signal
1.06 41.8 F* 1.08 45.8 F* N ‐‐

2 I‐405 SB Ramps Fairview Rd
Existing Traffic 

Signal
0.79 19.7 B 0.81 20.1 C N ‐‐

3 South Coast Drive I‐405 NB Off‐Ramp
Existing Traffic 

Signal
0.41 28.3 C 0.43 30.8 C N ‐‐

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

5.  * Project Condition & No Build Condition have identical lane geometry at the study intersections. Project improvement for the southbound on‐ramp 

         involves relocating the ramp meter location to the three lane section. This Improvement does not affect the HCM Level of Service at the 

         intersection.

4.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

East/West Street North/South Street

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix G.

3.  Level of Service analysis worksheets are included in Appendix G.

No

Location

Traffic Control/

Comments

PM Peak Hour

No Build Traffic

(No Build Geometry)
Project Traffic

*

(No Build Geometry)
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Table 3.4.5: Fairview Road & South Coast Drive Interchange

Design Year (2040) Levels of Service ‐ PM Peak Hour
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3.5 Harbor Boulevard Interchange  
(Includes Susan Street Off-Ramp) 

 
 
The following intersections are included in the traffic analysis for the I-405/Harbor Boulevard 
Freeway Interchange located in the City of Costa Mesa: 
 

 Hyland Avenue and I-405 Northbound On-Ramp/South Coast Drive 
 Southbound Harbor Boulevard and I-405 Southbound (loop) On-Ramp 
 Harbor Boulevard and I-405 Northbound Off-Ramp 
 Northbound Harbor Boulevard and I-405 Northbound (loop) On-Ramp 
 Harbor Boulevard and I-405 Southbound Off-Ramp 
 Northbound Harbor Boulevard and I-405 Southbound On-Ramp 
 Harbor Boulevard and Gisler Avenue 
 I-405 Northbound Off-Ramp at Susan Street 

 
The I-405 Northbound Off-Ramp at Susan Street analysis is also included in this section. 
 
Level of Service (LOS) analysis and Volume-to-Capacity (v/c) ratio calculation worksheets for 
the Harbor Boulevard Interchange and the Susan Street Off-Ramp, for the existing (2009), No 
Build and Project Conditions for both Opening Year (2020) and Design Year (2040) are 
provided in Appendix H. The Harbor Boulevard ramp metering queuing analyses worksheets 
are also included. 
 
3.5.1 Existing Conditions (Year 2009) 
 
The I-405/Harbor Boulevard Interchange is a partial cloverleaf interchange with one tangent 
ramp located on Hyland Avenue. The intersections of Hyland Avenue/I-405 Northbound On-
Ramp/South Coast Drive, Harbor Boulevard/I-405 Northbound Off-Ramp, and Harbor 
Boulevard/I-405 Southbound Off-Ramp are signalized intersections. The I-405 Northbound Off-
Ramp at Susan Street (“Susan Street Off-Ramp”) is located south of the Harbor Interchange and 
is also a signalized intersection. All other ramp/arterial intersections are currently not signalized 
and provide continuous right-turns. Existing intersection lane geometrics and peak hour traffic 
volumes (2009) are included in Figure 3.5.1. A summary of LOS for AM and PM peak hours for 
existing conditions, including traffic control at study intersections, is provided in Table 3.5.1. 
The LOS analysis conducted of existing conditions indicates that all study intersections currently 
operate at LOS C or better during the peak hours. The Harbor Boulevard/Gisler Avenue 
intersection currently operates at a v/c ratio of 0.87 during the PM peak hour. 
 
A comparison of existing vehicle queuing (higher of AM or PM peak hour 95th percentile 
queues) and available queue storage (in feet) is included in Figure 3.5.2. During the PM peak 
hour at the Harbor Boulevard/I-405 Northbound Off-Ramp intersection, the southbound 
movement currently experiences an approximate 400 feet queue exceeding the storage area. The 
westbound right-turn and left-turn movements experience an approximate 610 feet and 490 feet 
queue, respectively, and both queues currently exceed the storage area. Also during the PM peak 
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hour, the southbound through movement at Harbor Boulevard/Gisler Avenue currently 
experiences an approximate 700 feet queue, exceeding the storage area.  
 
3.5.2 No Build Conditions (Year 2020 and 2040) 
 
The No Build condition lane geometrics at the Harbor Boulevard interchange and at the Susan 
Street Off-Ramp are the same as existing as there are no approved improvement projects within 
the study area. The No Build condition peak hour traffic volumes and lane geometrics for the 
Harbor Boulevard Interchange for Years 2020 and 2040 are provided in Figures 3.5.3 and 3.5.4, 
respectively.  
 
Summaries of Levels of Service for AM and PM peak hours for Year 2020 No Build conditions 
are provided in Tables 3.5.2 and 3.5.3, respectively. Similarly, summaries of Levels of Service 
for AM and PM peak hours for Year 2040 No Build conditions are provided in Tables 3.5.4 and 
3.5.5, respectively. During the peak hours, under both Year 2020 and 2040 No Build conditions, 
all study intersections, with the exception of Harbor Boulevard/Gisler Avenue intersection, are 
expected to operate at LOS C or better during the peak hours. In 2040, during the PM peak hour, 
the intersection of Harbor Boulevard/Gisler Avenue is expected to operate at LOS D with a v/c 
ratio of 0.97. 
 
A comparison of expected vehicle queue storage needs (the higher of the AM or PM peak hours) 
versus available queue storage under No Build conditions for both the Harbor Boulevard 
Interchange and the I-405 Susan Street Off-Ramp for Year 2020 and 2040 is provided in Figures 
3.5.5 and 3.5.6, respectively. In 2040, the westbound right-turn and left-turn movements at 
Harbor Boulevard/I-405 Northbound Off-Ramp are expected to experience an approximate 680 
feet and 540 feet queue during the PM period, which exceed the available storage of 400 feet (for 
both movements). Also in 2040, the southbound movement at this location is expected to 
experience an approximate 480 feet queue during the PM peak hour, which will exceed the 
available storage of 380 feet. At Harbor Boulevard/Gisler Avenue, the southbound movement is 
expected to experience a 1,030 feet queue, which will exceed the available storage of 260 feet, 
and the northbound left-turn is expected to experience a 210 feet queue, which will exceed the 
available storage of 170 feet. 
 
An analysis was conducted of the Harbor Boulevard on-ramps under the No Build Condition to 
identify potential queuing resulting from ramp metering. The analysis was conducted using 
projected Year 2040 AM/PM peak hour traffic volumes and different ramp metering rates. The 
length of potential maximum queues was determined for the AM and PM peak hours and 
compared against available vehicle queue storage for the No Build Condition. The ramp metering 
analysis (see Table 3.5.6) indicates that the current storage provided will be sufficient for Year 
2040 traffic on all four ramps under the No Build Condition. 
 
3.5.3 Project Conditions (Year 2020 and 2040) 
 
The Project Condition peak hour traffic volumes and lane geometrics for the Harbor Boulevard 
Interchange and Susan Street Off-Ramp for Year 2020 and 2040 are provided in Figures 3.5.7 
and 3.5.8, respectively.  
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The following are the proposed improvements/modifications at the Harbor Boulevard 
Interchange for Project Conditions: 
 

 Modify the I-405 Southbound On-Ramp from northbound Harbor Boulevard to provide 
combined total queue storage of approximately 1,460 feet at the two-lane on-ramp meter. 

 
 Modify the median on Harbor Boulevard south of Gisler Avenue. Provide queue storage 

of approximately 220 feet for the northbound left-turn movement at Harbor 
Boulevard/Gisler Avenue intersection. 

 
A LOS analysis was conducted for the Harbor Boulevard Interchange and the Susan Street Off-
Ramp for Year 2020 and 2040 Project Conditions. Summaries of Levels of Service for AM and 
PM peak hours for Year 2020 Project Conditions are provided in Tables 3.5.2 and 3.5.3, 
respectively. Similarly, summaries of Levels of Service for AM and PM peak hours for Year 
2040 Project Conditions are provided in Tables 3.5.4 and 3.5.5, respectively.  
 
For both Years 2020 and 2040, with the exception of the Harbor Boulevard/Gisler Avenue 
intersection, all other study intersections are expected to operate at LOS C or better during the 
peak hours. In 2040, the intersection of Harbor Boulevard/Gisler Avenue is expected to operate 
at LOS D during the PM peak hour with a v/c ratio of 0.96. 
 
Comparisons of expected vehicle queue storage needs (the higher of the AM or PM peak hours) 
versus available queue storage under the Project Condition for the Harbor Boulevard Interchange 
for Year 2020 and 2040 are provided in Figures 3.5.9 and 3.5.10, respectively. Similar to the No 
Build Condition for Year 2040, the westbound right-turn, westbound left-turn, and southbound 
through movements at the Harbor Boulevard/I-405 Northbound Off-Ramp intersection, during 
the PM peak hour under Project Condition, are expected to experience queues that exceed the 
available storage. Since the I-405 Northbound Off-Ramp extends over 2,000 feet beyond the 
queue storage area for the westbound movement, the additional area is able to accommodate the 
remaining vehicles from the queue. The southbound through and northbound left-turn 
movements at the Harbor Boulevard/Gisler Avenue intersection are also expected to experience 
queues that exceed the available storage. Due to the close spacing of the I-405 Southbound Off-
Ramp located immediately to the north, the southbound storage on Harbor Boulevard at Gisler 
Avenue is limited and must extend north of the off-ramp. The Project will extend the northbound 
left-turn pocket on Harbor Boulevard at Gisler Avenue from the existing 170 feet to 220 feet, 
which will provide adequate storage for the northbound left-turn traffic. 
 
Under Project Condition, an analysis was conducted of the Harbor Boulevard on-ramps to identify 
potential queuing resulting from ramp metering. The analysis was conducted using projected Year 
2040 AM/PM peak hour traffic volumes and different ramp metering rates. The length of potential 
maximum queues was determined for the AM and PM peak hours and compared against available 
vehicle queue storage for the Project Condition. The ramp metering analysis (see Table 3.5.6) 
indicates that the storage provided by the Project will be sufficient for Year 2040 traffic on all four 
on-ramps. Ramp metering analysis for the Project proposed two-lane on-ramp meter for I-405 
Southbound On-Ramp from northbound Harbor Boulevard indicate that the average 725 feet queue 
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storage per lane will be adequate for Year 2040 traffic. No ramp meter queues are expected to 
back onto the arterials and disrupt their operations. 
 
3.5.4 Comparison of No Build and Project Conditions 
 
A summary of study intersections LOS, v/c ratios and average delays under No Build Condition 
and Project traffic under No Build lane geometrics, is provided in Tables 3.5.2 and 3.5.3 for 
Opening Year 2020 traffic, and Tables 3.5.4 and 3.5.5 for Design Year 2040 traffic.  
 
For the Year 2040, with the exception of the Harbor Boulevard/Gisler Avenue intersection, all 
other study intersections are expected to operate no worse than LOS C under the No Build and 
the Project Conditions. The intersection of Harbor Boulevard/Gisler Avenue is expected to 
operate at LOS D during the PM peak hour for both No Build and the Project Conditions. 
 
The following is a comparison of expected queues and available storage at study intersections for 
Design Year 2040 traffic for both No Build and Project Conditions presented in Figures 3.5.6 
and 3.5.10, respectively. Locations where queues exceeded turn pocket storage, under No Build 
or Project Condition, are identified below.  
 

Harbor Boulevard/I-405 Northbound Off-Ramp:  
 

 Under both the No Build and Project Conditions, the westbound right-turn and left-turn 
movements are expected to experience queues of 680 feet and 540 feet, respectively, 
which exceed the available storage of 400 feet. Since the I-405 Northbound Off-Ramp 
extends over 2,000 feet beyond the queue storage area, that additional area should be able 
to accommodate the remaining vehicles from the queue.  
 

 The southbound movement is expected to experience an approximate 480 feet queue 
exceeding the available storage of 380 feet during the PM peak hour under both the No 
Build and Project Conditions. The limited storage area is attributed to the closely spaced 
intersection of Harbor Boulevard/South Coast Drive located just north of the I-405 
Northbound Off-Ramp. The remaining southbound queue has available storage north of 
the Harbor Boulevard/South Coast Drive intersection.  

 
Harbor Boulevard/Gisler Avenue:  
 
 The southbound movement is expected to experience a queue over 1,000 feet exceeding 

the available storage of 260 feet under both No Build and Project Conditions. The limited 
storage area is due to the close spacing of the I-405 Southbound Off-Ramp located 
immediately to the north. The remaining southbound queue at Gisler Avenue must extend 
north of the I-405 Southbound Off-Ramp. 
 

 The northbound left-turn movement on Harbor Boulevard will experience a queue of 210 
feet under the No Build Condition compared to 200 feet under the Project Condition. The 
project will increase the existing 170 feet left-turn pocket to 220 feet. 
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Table 3.5.6 provides a summary of the number of on-ramp lanes (General Purpose vs. HOV 
lanes), the total on-ramp metering storage, and length of maximum queues with different ramp 
metering rates at the Harbor Boulevard Interchange for both No Build and Project Conditions. A 
ramp metering analysis (Year 2040) for the No Build and Project Conditions indicates that there 
will be adequate vehicle queue storage under both conditions on all four on-ramps. No ramp 
meter queues are expected to back onto the arterials and disrupt the operations. 
 
The Project will continue to provide two lanes for the I-405 Southbound On-Ramp from 
northbound Harbor Boulevard at the ramp meter. The proposed modifications under the Project 
Condition will result in a net decrease in storage of 340 lane-feet for the I-405 Southbound On-
Ramp from northbound Harbor Boulevard. The storage for I-405 Northbound (loop) On-Ramp 
from northbound Harbor Boulevard will remain unchanged.  
 
The I-405 Southbound (loop) On-Ramp from southbound Harbor Boulevard will experience a 
net decrease of 200 lane-feet in available on-ramp storage due to the widening of the I-405 
freeway. The I-405 Northbound On-Ramp from Hyland Avenue/South Coast Drive will also 
experience a net decrease of 100 lane-feet in available on-ramp storage due to the widening of 
the I-405 freeway. 
 
3.5.5 Significant Traffic Impacts 
 
Based on the LOS analysis for the Harbor Boulevard Interchange and the South Coast Drive Off-
Ramp, and the results as documented in Tables 3.5.2 and 3.5.3 for Year 2020 traffic, and Tables 
3.5.4 and 3.5.5 for Year 2040 traffic, none of the study intersections meet the significance impact 
criteria, and therefore, there are no significant traffic impacts at this interchange. 
 
3.5.6 Pedestrian Paths and Bikeways 
 
Existing and proposed pedestrian paths and/or bikeways at the Harbor Boulevard and Hyland 
Avenue Interchange (including the Susan Street Off-Ramp) are included on Figure 3.5.11. 
 
 



V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1
I‐405 NB On‐Ramp/

South Coast Dr
Hyland Ave Existing Traffic Signal 0.26 8.7 A 0.58 8.2 A

2
I‐405 SB On‐Ramp

(from SB Harbor Blvd) 
Harbor Blvd

Unsignalized Loop 

On‐Ramp
0.60 ‐‐ ‐‐ 0.65 ‐‐ ‐‐

3 I‐405 NB Off‐Ramp Harbor Blvd Existing Traffic Signal 0.55 19.7 B 0.75 28.3 C

4
I‐405 NB On‐Ramp 

(from NB Harbor Blvd)
Harbor Blvd

Unsignalized Loop 

On‐Ramp
0.31 ‐‐ ‐‐ 0.38 ‐‐ ‐‐

5 I‐405 SB Off‐Ramp Harbor Blvd Existing Traffic Signal 0.58 18.3 B 0.71 18.1 B

6
I‐405 SB On‐Ramp 

(from NB Harbor Blvd)
Harbor Blvd Unsignalized On‐Ramp 0.42 ‐‐ ‐‐ 0.23 ‐‐ ‐‐

7 Gisler Ave Harbor Blvd Existing Traffic Signal 0.71 26.8 C 0.87 31.8 C

8 Ikea Way Susan St/I‐405 NB Off‐Ramp Existing Traffic Signal 0.26 2.9 A 0.33 8.0 A

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

East/West Street North/South Street

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix H.

3.  Level of Service analysis worksheets are included in Appendix H.

Table 3.5.1: Harbor Boulevard & Hyland Avenue Interchange

Existing (2009) Levels of Service ‐ AM/PM Peak Hours

No.

Location

Traffic Control/

Comments

Existing Level of Service 

(Year 2009)

AM Peak Hour PM Peak Hour

Albert Grover & Associates  03/30/20113.5-6



V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1
I‐405 NB On‐Ramp/

South Coast Dr
Hyland Ave

Existing Traffic 

Signal
0.42 7.8 A 0.42 7.8 A N ‐‐

2
I‐405 SB On‐Ramp

(from SB Harbor Blvd) 
Harbor Blvd

Unsignalized Loop 

On‐Ramp
0.65 ‐‐ ‐‐ 0.65 ‐‐ ‐‐

3 I‐405 NB Off‐Ramp Harbor Blvd
Existing Traffic 

Signal
0.61 20.3 C 0.61 19.5 B N ‐‐

4
I‐405 NB On‐Ramp 

(from NB Harbor Blvd)
Harbor Blvd

Unsignalized Loop 

On‐Ramp
0.33 ‐‐ ‐‐ 0.33 ‐‐ ‐‐

5 I‐405 SB Off‐Ramp Harbor Blvd
Existing Traffic 

Signal
0.63 18.6 B 0.63 18.4 B N ‐‐

6
I‐405 SB On‐Ramp 

(from NB Harbor Blvd)
Harbor Blvd

Unsignalized 

On‐Ramp
0.45 ‐‐ ‐‐ 0.45 ‐‐ ‐‐

7 Gisler Avenue Harbor Blvd
Existing Traffic 

Signal
0.77 30.4 C 0.80 30.6 C N ‐‐

8 Ikea Way
Susan St/

I‐405 NB Off‐Ramp

Existing Traffic 

Signal
0.31 6.2 A 0.32 6.4 A N ‐‐

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

N/A

N/A

Table 3.5.2: Harbor Boulevard & Hyland Avenue Interchange

Opening Year (2020) Levels of Service ‐ AM Peak Hour

Project Traffic*

(No Build Geometry)

East/West Street North/South Street

Ex
ce
e
d
s 
Im

p
ac
t 
Th

re
sh
o
ld

Im
p
ac
t 
M
it
ig
at
e
d

4.  * Project Condition & No Build Condition have identical lane geometry at the study intersections. Project improvement includes extending the  

      northbound left turn pocket at Harbor Blvd/Gisler Ave. This Improvement does not affect the HCM Level of Service at study intersections.

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix H.

3.  Level of Service analysis worksheets are included in Appendix H.

No

Location

Traffic Control/

Comments

AM Peak Hour

No Build Traffic

(No Build Geometry)

N/A

Albert Grover & Associates  04/04/20113.5-7



V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1
I‐405 NB On‐Ramp/

South Coast Dr
Hyland Ave

Existing Traffic 

Signal
0.64 9.3 A 0.64 9.3 A N ‐‐

2
I‐405 SB On‐Ramp

(from SB Harbor Blvd) 
Harbor Blvd

Unsignalized Loop 

On‐Ramp
0.69 ‐‐ ‐‐ 0.69 ‐‐ ‐‐

3 I‐405 NB Off‐Ramp Harbor Blvd
Existing Traffic 

Signal
0.78 28.6 C 0.78 28.5 C N ‐‐

4
I‐405 NB On‐Ramp 

(from NB Harbor Blvd)
Harbor Blvd

Unsignalized Loop 

On‐Ramp
0.40 ‐‐ ‐‐ 0.40 ‐‐ ‐‐

5 I‐405 SB Off‐Ramp Harbor Blvd
Existing Traffic 

Signal
0.77 19.5 B 0.77 19.4 B N ‐‐

6
I‐405 SB On‐Ramp 

(from NB Harbor Blvd)
Harbor Blvd

Unsignalized 

On‐Ramp
0.25 ‐‐ ‐‐ 0.25 ‐‐ ‐‐

7 Gisler Avenue Harbor Blvd
Existing Traffic 

Signal
0.90 33.6 C 0.89 33.1 C N ‐‐

8 Ikea Way
Susan St/

I‐405 NB Off‐Ramp

Existing Traffic 

Signal
0.36 8.5 A 0.36 8.4 A N ‐‐

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

N/A

N/A

Table 3.5.3: Harbor Boulevard & Hyland Avenue Interchange

Opening Year (2020) Levels of Service ‐ PM Peak Hour

Project Traffic*

(No Build Geometry)

East/West Street North/South Street

Ex
ce
e
d
s 
Im

p
ac
t 
Th

re
sh
o
ld

Im
p
ac
t 
M
it
ig
at
e
d

4.  * Project Condition & No Build Condition have identical lane geometry at the study intersections. Project improvement includes extending the  

      northbound left turn pocket at Harbor Blvd/Gisler Ave. This Improvement does not affect the HCM Level of Service at study intersections.

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix H.

3.  Level of Service analysis worksheets are included in Appendix H.

No

Location

Traffic Control/

Comments

PM Peak Hour

No Build Traffic

(No Build Geometry)

N/A

Albert Grover & Associates  04/04/20113.5-8



V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1
I‐405 NB On‐Ramp/

South Coast Dr
Hyland Ave

Existing Traffic 

Signal
0.57 9.5 A 0.52 7.9 A N ‐‐

2
I‐405 SB On‐Ramp

(from SB Harbor Blvd) 
Harbor Blvd

Unsignalized Loop 

On‐Ramp
0.67 ‐‐ ‐‐ 0.67 ‐‐ ‐‐

3 I‐405 NB Off‐Ramp Harbor Blvd
Existing Traffic 

Signal
0.63 20.6 C 0.65 20.2 C N ‐‐

4
I‐405 NB On‐Ramp 

(from NB Harbor Blvd)
Harbor Blvd

Unsignalized Loop 

On‐Ramp
0.35 ‐‐ ‐‐ 0.35 ‐‐ ‐‐

5 I‐405 SB Off‐Ramp Harbor Blvd
Existing Traffic 

Signal
0.65 18.9 B 0.67 18.9 B N ‐‐

6
I‐405 SB On‐Ramp 

(from NB Harbor Blvd)
Harbor Blvd

Unsignalized 

On‐Ramp
0.46 ‐‐ ‐‐ 0.46 ‐‐ ‐‐

7 Gisler Avenue Harbor Blvd
Existing Traffic 

Signal
0.80 32.2 C 0.82 32.8 C N ‐‐

8 Ikea Way
Susan St/

I‐405 NB Off‐Ramp

Existing Traffic 

Signal
0.35 7.7 A 0.35 8.0 A N ‐‐

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

4.  * Project Condition & No Build Condition have identical lane geometry at the study intersections. Project improvement includes extending the  

      northbound left turn pocket at Harbor Blvd/Gisler Ave. This Improvement does not affect the HCM Level of Service at study intersections.

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix H.

3.  Level of Service analysis worksheets are included in Appendix H.

No Build Traffic

(No Build Geometry)

Ex
ce
e
d
s 
Im

p
ac
t 
Th

re
sh
o
ld

Im
p
ac
t 
M
it
ig
at
e
d

Project Traffic*

(No Build Geometry)

East/West Street North/South Street

N/A

N/A

N/A

Table 3.5.4: Harbor Boulevard & Hyland Avenue Interchange

Design Year (2040) Levels of Service ‐ AM Peak Hour

No

Location

Traffic Control/

Comments

AM Peak Hour

Albert Grover & Associates  04/04/20113.5-9



V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1
I‐405 NB On‐Ramp/

South Coast Dr
Hyland Ave

Existing Traffic 

Signal
0.72 12.0 B 0.67 10.1 B N ‐‐

2
I‐405 SB On‐Ramp

(from SB Harbor Blvd) 
Harbor Blvd

Unsignalized Loop 

On‐Ramp
0.72 ‐‐ ‐‐ 0.72 ‐‐ ‐‐

3 I‐405 NB Off‐Ramp Harbor Blvd
Existing Traffic 

Signal
0.81 29.4 C 0.81 29.4 C N ‐‐

4
I‐405 NB On‐Ramp 

(from NB Harbor Blvd)
Harbor Blvd

Unsignalized Loop 

On‐Ramp
0.42 ‐‐ ‐‐ 0.42 ‐‐ ‐‐

5 I‐405 SB Off‐Ramp Harbor Blvd
Existing Traffic 

Signal
0.81 20.9 C 0.80 20.8 C N ‐‐

6
I‐405 SB On‐Ramp 

(from NB Harbor Blvd)
Harbor Blvd

Unsignalized 

On‐Ramp
0.26 ‐‐ ‐‐ 0.26 ‐‐ ‐‐

7 Gisler Avenue Harbor Blvd
Existing Traffic 

Signal
0.97 40.3 D 0.96 39.3 D N ‐‐

8 Ikea Way
Susan St/

I‐405 NB Off‐Ramp

Existing Traffic 

Signal
0.38 8.8 A 0.37 8.6 A N ‐‐

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

4.  * Project Condition & No Build Condition have identical lane geometry at the study intersections. Project improvement includes extending the  

      northbound left turn pocket at Harbor Blvd/Gisler Ave. This Improvement does not affect the HCM Level of Service at study intersections.

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix H.

3.  Level of Service analysis worksheets are included in Appendix H.

No Build Traffic

(No Build Geometry)

Ex
ce
e
d
s 
Im

p
ac
t 
Th
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o
ld

Im
p
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t 
M
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at
e
d

Project Traffic*

(No Build Geometry)

East/West Street North/South Street

N/A

N/A

N/A

Table 3.5.5: Harbor Boulevard & Hyland Avenue Interchange

Design Year (2040) Levels of Service ‐ PM Peak Hour

No

Location

Traffic Control/

Comments

PM Peak Hour

Albert Grover & Associates  04/04/20113.5-10
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3.6 Euclid Street and Ellis Avenue Interchange 
 
 
The following intersections are included in the traffic analysis for the I-405/Euclid Street and 
Ellis Avenue Freeway Interchange located in the City of Fountain Valley:  
 

 Euclid Street/Newhope Street and I-405 Northbound Ramps 
 Euclid Street/Ellis Avenue and I-405 Southbound Ramps 

 
Level of Service (LOS) analysis and Volume-to-Capacity (v/c) ratio calculation worksheets for 
the Euclid Street and Ellis Avenue Interchange, for the existing (2009), No Build and Project 
Conditions for both Opening Year (2020) and Design Year (2040) are provided in Appendix I. 
The Euclid Street and Ellis Avenue ramp metering queuing analysis worksheets are also 
included. 
 
3.6.1 Existing Conditions (Year 2009) 
 
The I-405 Northbound Ramps at Euclid Street/Newhope Street is an eight-phase signalized 
intersection. The I-405 Southbound Ramps at Euclid Street/Ellis Avenue intersection is currently 
signalized and also serves as an access to the Orange County Sanitation District (OCSD) facility 
located south of Ellis Avenue in the City of Fountain Valley. Existing intersection lane 
geometrics and peak hour traffic volumes (2009) are included in Figure 3.6.1. A summary of 
Levels of Service for AM and PM peak hours for existing conditions, including traffic control at 
study intersections, is provided in Table 3.6.1. The LOS analysis conducted of existing 
conditions indicates that both the signalized ramp/arterial intersections currently operate at LOS 
D or better during the peak hours. During the AM and PM peak hours, the intersection of I-405 
Southbound Ramps at Ellis Avenue/Euclid Street is operating with v/c ratios of 0.94 and 0.98, 
respectively. However, during the AM peak hour the traffic volume using the intersection is 
restricted by the downstream capacity of the ramp meter on the I-405 Southbound On-Ramp. 
Consequently, the v/c ratio and LOS do not reflect the actual demand at the interchange. 
 
The interchange of I-405/Ellis Avenue is currently congested during the peak hours due to 
inadequate capacity on the freeway ramps. During the peak hours, the constrained capacity of the 
on-ramp from eastbound Ellis Avenue to the Southbound I-405 results in queues of vehicles on 
Ellis Avenue waiting to get onto I-405. Similarly, southbound Euclid Street to Southbound I-405 
is also experiencing queues of vehicles waiting to get onto I-405, which is negatively impacting 
the operations at the I-405 Southbound Ramps intersection at Ellis Avenue/Euclid Street. The 
lack of freeway capacity, the ramp meter rate, and lack of adequate storage area on the I-405 
Southbound On-Ramp result in queues of traffic on both eastbound Ellis Avenue and southbound 
Euclid Street. 
 
A comparison of existing vehicle queuing (higher of AM or PM peak hour 95th percentile 
queues) and available queue storage (in feet) is included in Figure 3.6.2. During the peak hours, 
the eastbound left-turn movement and the westbound right-turn movement, both of which 
provide access to the I-405 Southbound Ramps at Ellis Avenue/Euclid Street, currently 
experience queues exceeding the turn pockets. 
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3.6.2 No Build Conditions (Year 2020 and 2040) 
 
The No Build condition lane geometrics at this interchange are the same as existing as there are 
no approved improvement projects within the study area. The No Build condition peak hour 
traffic volumes and lane geometrics for the Euclid Street and Ellis Avenue Interchange for Years 
2020 and 2040 are provided in Figures 3.6.3 and 3.6.4, respectively.  
 
Summaries of Levels of Service for AM and PM peak hours for Year 2020 No Build conditions 
are provided in Tables 3.6.2 and 3.6.3, respectively. Similarly, summaries of Levels of Service 
for AM and PM peak hours for Year 2040 No Build conditions are provided in Tables 3.6.4 and 
3.6.5, respectively. Under Year 2020 and 2040 No Build conditions, during both AM and PM 
peak hours, the intersection of I-405 Southbound Ramps at Ellis Avenue/Euclid Street is 
expected to operate at LOS F with v/c ratios in excess of 1.0. The intersection of I-405 
Northbound Ramps at Euclid Street is expected to operate at LOS D or better under Year 2020 
and 2040 No Build conditions.  
 
A comparison of expected vehicle queue storage needs (the higher of AM or PM Peak Hours) 
versus available queue storage under No Build conditions for the Euclid Street and Ellis Avenue 
Interchange for Year 2020 and 2040 is provided in Figures 3.6.5 and 3.6.6, respectively. During 
the peak hours, the eastbound left-turn movement and the westbound right-turn movement, both 
of which provide access to the I-405 Southbound Ramps at Ellis Avenue/Euclid Street are 
expected to experience queues exceeding the turn pockets under the No Build Condition. 
Additionally, at the intersection of I-405 Northbound Ramps and Euclid Street, the northbound 
left-turn and southbound right-turn movements on Euclid Street, and the westbound left-turn 
movement on Newhope Street are expected to experience queues exceeding available storage. 
The Northbound Off-Ramp right-turn movement queues are also expected to exceed available 
queue storage under the No Build condition.  
 
An analysis was conducted of the on-ramps under the No Build Condition to identify potential 
queuing resulting from ramp metering. The analysis was conducted using projected Year 2040 
AM/PM peak hour traffic volumes and different ramp metering rates. The length of potential 
maximum queues was determined for the AM and PM peak hours and compared against available 
vehicle queue storage for the No Build Condition. The ramp metering analysis (see Table 3.6.6) 
indicates that there will not be adequate vehicle queue storage on one on-ramp under the No 
Build Condition. Inadequate queue storage under the No Build Condition on the I-405 
Southbound On-Ramp from eastbound Ellis Avenue and southbound Euclid Street is expected to 
result in ramp meter queues backing onto Ellis Avenue/Euclid Street and disrupting arterial 
operations. 
 
3.6.3 Project Conditions (Year 2020 and 2040) 
 
The Project Condition peak hour traffic volumes and proposed lane geometrics for the Euclid 
Street and Ellis Avenue Interchange for Year 2020 and 2040 are provided in Figures 3.6.7 and 
3.6.8, respectively.  
 



I-405 Improvement Project Traffic Study  Arterial and Interchange Component 
  Euclid Street and Ellis Avenue Interchange 

Albert Grover & Associates 3.6-3 Orange County Transportation Authority 

The following are the proposed improvements at the Euclid Street and Ellis Avenue Interchange 
for Project Conditions: 
 

 At the I-405 Southbound Ramps and Euclid Street/Ellis Avenue intersection: 
 

o Add a new ramp from eastbound Ellis Avenue to the southbound I-405 Freeway, 
replacing the dual left-turn lanes from eastbound Ellis Avenue to the existing I-
405 Southbound On-Ramp. The new ramp will be grade separated at the OCSD 
driveway.  

o At the intersection of eastbound Ellis Avenue and the new I-405 Southbound On-
Ramp, provide one through lane and a shared through/right-turn lane on 
eastbound Ellis Avenue, thereby allowing for two lanes onto Ellis Avenue/Euclid 
Street and a single lane connection to the new on-ramp. The on-ramp widens to 
provide two lanes at the ramp meter for increased vehicle queue storage of 2,100 
feet. 

o The existing I-405 Southbound On-Ramp is retained. Access from eastbound Ellis 
Avenue is eliminated. Existing access from southbound Euclid Street and from 
the OCSD is retained. 

o Improve the I-405 Southbound Off-Ramp to provide increased queue storage of 
approximately 570 feet per lane for the three off-ramp lanes at the ramp terminus.  

o Extend the right-turn lane from southbound Euclid Street to provide increased 
queue storage of approximately 1,000 feet. 

o The existing OCSD driveway with access to Ellis Avenue, Euclid Street and the I-
405 Southbound Ramps is retained. 

 
 At the I-405 Northbound Ramps at Euclid Street/Newhope Street intersection: 

 
o Widen Euclid Street to provide a second northbound left-turn lane. 

o Widen and improve the I-405 Northbound Off-Ramp to provide increased queue 
storage areas for the dual left-turn lanes and the right-turn lane. 

o Modify the median on Newhope Street and provide increased queue storage of 
260 feet for the dual westbound left-turn lanes.  

 

A LOS analysis was conducted for the Euclid Street and Ellis Avenue Interchange for Year 2020 
and 2040 Project Conditions. Analysis was conducted for Project traffic under the No Build lane 
geometrics, and Project traffic with the proposed improvements. Summaries of Levels of Service 
for AM and PM peak hours for Year 2020 Project Conditions are provided in Tables 3.6.2 and 
3.6.3, respectively. Similarly, summaries of Levels of Service for AM and PM peak hours for 
Year 2040 Project Conditions are provided in Tables 3.6.4 and 3.6.5, respectively.  
 
The LOS analyses for Year 2040 Project Conditions with the proposed improvements, indicate 
that the signalized intersections of I-405 Northbound Ramps at Euclid Street and I-405 
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Southbound Ramps at Ellis Avenue/Euclid Street are expected to operate at LOS D or better 
during the peak hours. The new I-405 Southbound On-Ramp at eastbound Ellis Avenue is 
expected to operate with a v/c ratio of 0.99 during the AM peak hour under Year 2040 Project 
Condition.  
 
Comparisons of expected vehicle queue storage needs (the higher of AM or PM Peak Hours) 
versus available queue storage under Project conditions for the Euclid Street and Ellis Avenue 
Interchange for Year 2020 and 2040 are provided in Figures 3.6.9 and 3.6.10, respectively. 
 
Peak hour queues for the southbound right-turn movement on Euclid Street at I-405 Northbound 
Ramps and the westbound left-turn movement on Newhope Street are expected to experience 
queues exceeding available storage under Year 2040 Project conditions. The project 
improvement includes extending the westbound left-turn storage on Newhope from the existing 
190 feet to approximately 260 feet. The northbound left-turn queues on Euclid Street at I-405 
Northbound Ramps will be reduced with the addition of a second left-turn lane under the Project 
Condition and fit within the turn pocket. Peak hour queues for the I-405 Northbound Off-Ramp 
right-turn movement at Euclid Street are expected to experience queues of 610 feet under Year 
2040 Project conditions. The project improvement includes extending the northbound off-ramp 
right-turn storage from the existing 440 feet to approximately 610 feet. Additionally, peak hour 
queues for the I-405 Northbound Off-Ramp left-turn movement at Euclid Street are expected to 
experience queues of 490 feet, which can be accommodated within the 550 feet storage being 
provided by the Project. 
 
Under the Project Condition, an analysis was conducted of the on-ramps to identify potential 
queuing resulting from ramp metering. The analysis was conducted using projected Year 2040 
AM/PM peak hour traffic volumes and different ramp metering rates. The length of potential 
maximum queues was determined for the AM and PM peak hours and compared against available 
vehicle queue storage for the Project Condition. The ramp metering analysis (see Table 3.6.6) 
using a discharge rate of 900 vehicles per hour (vph) for single lane, and 1,500 vph for dual lanes 
(at the rate of 750 vph for each lane) indicates that the increased storage coupled with the 
additional on-ramp lanes being provided under the Project Condition will be sufficient for Year 
2040 traffic on all three on-ramps. No ramp meter queues are expected to back onto the arterials 
and disrupt their operations. 
 
3.6.4 Comparison of No Build and Project Conditions 
 
A summary of study intersection LOS, v/c ratios and average delays under No Build Condition, 
Project traffic under No Build lane geometrics, and Project traffic with proposed improvements, 
is provided in Tables 3.6.2 and 3.6.3 for Opening Year 2020 traffic, and Tables 3.6.4 and 3.6.5 
for Design Year 2040 traffic.  
 
The signalized intersection of I-405 Northbound Ramps at Euclid Street is expected to operate at 
LOS D or better during the peak hours under both the Year 2040 No Build and Project 
Conditions. For Year 2040, the signalized intersection of I-405 Southbound Ramps at Ellis 
Avenue/Euclid Street will improve to LOS C under the Project Condition compared to LOS F 
under the No Build Condition. Additionally, as identified in Tables 3.7.4 and 3.7.5, the two 
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study intersections overall v/c ratios and average intersection delays are expected to be better 
under the Project Condition with the proposed improvements than under the No Build Condition.  
 
The following is a comparison of expected queues and available storage at study intersections for 
Design Year 2040 traffic for both No Build and Project Conditions presented in Figures 3.6.6 
and 3.6.10, respectively. Locations where queues exceeded turn pocket storage, under No Build 
or Project Condition, are identified below.  
 

I-405 Northbound Ramps at Euclid Street: 

 The northbound left-turn movement on Euclid Street will experience a queue of 300 feet 
(with single lane) under the No Build Condition compared to 120 feet (with two lanes) 
under the Project Condition. The Project will add a second northbound left-turn lane with 
queue storage of 180 feet. 
 

 The westbound left-turn movement from Newhope Street will experience a queue of 300 
feet under both the No Build and Project Conditions. The Project will increase the 
existing 190 feet left-turn pocket to 260 feet. The storage for the westbound left-turn 
cannot be increased further due to the existing local access (northbound left-turn pocket) 
located to the immediate north. The left-turn lane allows access to the businesses on the 
northwest side of Newhope Avenue. 
 

 The southbound right-turn movement will experience a queue of 190 feet under the No 
Build Condition compared to 210 feet under the Project Condition. The queues will 
exceed available storage under both No Build and Project Conditions. The storage for the 
southbound right-turn cannot be increased due to the existing local street, Kalama River 
Avenue, located to the immediate north.  
 

 The left-turn and right-turn movements at the I-405 Northbound Off-Ramp terminus at 
Euclid Street will experience queues of 560 feet and 620 feet under the No Build 
Condition compared to 490 feet and 610 feet under the Project Condition. The project 
will increase the existing 440 feet each for the left-turn and right-turn storages to 550 feet 
and 610 feet respectively.  

 
I-405 Southbound Ramps at Ellis Avenue/Euclid Street: 

 
 The northbound left-turn movement at the OCSD driveway will experience a queue of 

150 feet under the No Build Condition compared to 170 feet under the Project Condition. 
The queues will exceed available storage under both No Build and Project Conditions. 
The storage for the northbound left-turn cannot be increased at the OCSD driveway due 
to physical constraints and the need to maintain internal circulation within the OCSD 
facility. 
 

 The right-turn lane on southbound Euclid Street at I-405 Southbound Ramps will 
experience a queue of 1,170 feet under the No Build Condition compared to 1,000 feet 
under the Project Condition. The project will increase the existing 700 feet right-turn 
pocket to approximately 1,000 feet. 
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 The I-405 Southbound Off-Ramp left-turn movement will experience a queue of 280 feet 
under the No Build Condition compared to 290 feet under the Project Condition. The 
project will increase the existing 400 feet left-turn pocket to an average of 570 feet per 
lane. 

 
 The westbound left-turn movement will experience a queue of 130 feet under the No 

Build Condition compared to 120 feet under the Project Condition. The project will 
increase the existing 120 feet left-turn pocket to 160 feet. 

 
The I-405 Southbound Off-Ramp at Ellis Avenue/Euclid Street is expected to have adequate 
vehicle queue storage to accommodate Year 2040 peak hour off-ramp traffic. An average of 570 
feet per lane queue storage is provided under the Project Condition for the I-405 Southbound 
Off-Ramp. The I-405 Northbound Off-Ramp at Euclid Street will have adequate vehicle queue 
storage to accommodate Year 2040 peak hour off-ramp traffic. Under the Project Condition, the 
queue storage for the left-turn will be increased to 550 feet and the queue storage for the right-
turn movement will be increased to approximately 610 feet.  
 
Table 3.7.6 provides a summary of the number of on-ramp lanes (General Purpose vs. HOV 
lanes), the total on-ramp metering storage, and length of maximum queues with different ramp 
metering rates at the Euclid Street and Ellis Avenue Interchange for both No Build and Project 
Conditions. A comparison of the ramp metering analysis between the No Build and Project 
Conditions indicates that, while there will not be adequate vehicle queue storage on one on-ramp 
under the No Build Condition, the increased storage coupled with additional on-ramp lanes being 
provided under the Project Condition will be sufficient to accommodate Year 2040 traffic on all 
three on-ramps. 
 
The Project will increase ramp meter storage on one of the two on-ramps, plus a new on-ramp at 
the interchange. The proposed improvements under the Project Condition will result in a net 
increase in storage of 1,125 lane-feet for the I-405 Northbound On-Ramp at Euclid Street, and 
additional 2,100 lane-feet with the new I-405 Southbound On-Ramp from eastbound Ellis 
Avenue. The additional vehicle storage is achieved through the replacement of the HOV by-pass 
lane with a general purpose lane and the new southbound on-ramp. The I-405 Southbound On-
Ramp from southbound Euclid Street will experience a net decrease of 675 lane-feet in available 
on-ramp storage due to the widening of I-405. 
 
3.6.5 Significant Traffic Impacts 
 
Based on the LOS analysis for the Euclid Street and Ellis Avenue Interchange intersections, and 
the results as documented in Tables 3.6.2 and 3.6.3 for Year 2020 traffic, and Tables 3.6.4 and 
3.6.5 for Year 2040 traffic, the two study intersections do not meet the significant impact criteria 
and therefore there are no significant traffic impacts at this interchange.  
 
3.6.6 Pedestrian Paths and Bikeways 
 
Existing and proposed pedestrian paths and/or bikeways at the Euclid Street ant Ellis Avenue 
Interchange are included on Figure 3.6.11. 



V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1 I‐405 NB Ramps/Newhope St Euclid St Existing Traffic Signal 0.48 33.0 C 0.64 37.8 D

2 Ellis Ave/Euclid St I‐405 SB Ramps Existing Traffic Signal 0.94 46.3 D 0.98 51.2 D

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

3.  Level of Service analysis worksheets are included in Appendix I.

East/West Street North/South Street

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix I.

Table 3.6.1: Euclid Street & Ellis Avenue Interchange

Existing (2009) Levels of Service ‐ AM/PM Peak Hours

No.

Location

Traffic Control/

Comments

Existing Level of Service 

(Year 2009)

AM Peak Hour PM Peak Hour
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V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1 I‐405 NB Ramps/Newhope St Euclid St
Existing Traffic 

Signal
0.59 31.3 C 0.56 30.7 C 0.55 30.1 C N ‐

2 Ellis Ave/Euclid St I‐405 SB Ramps
Existing Traffic 

Signal
1.14 82.2 F 1.14 80.7 F N ‐

3a Ellis Ave/Euclid St

I‐405 SB Ramps 

(SB On‐Ramp is from 

SB Euclid St)

Modified Traffic 

Signal
0.64 19.2 B

3b Ellis Ave/Euclid St
I‐405 SB On‐Ramp 

(from EB Ellis Ave)

Proposed Slip

On‐Ramp
0.75 ‐‐ ‐‐

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

4.  No Build Condition analysis is based on No Build traffic and geometry.

5.  Project Condition (Build traffic) No Improvements ‐ Analysis is based on Project traffic under No Build Geometry.

6.  Project Condition (Build traffic) With Improvements ‐ Analysis is based on Project traffic under Build Geometry.

3.  Level of Service analysis worksheets are included in Appendix I.

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix I.

N/A

N/A N/A

No Build Condition

East/West Street

N/A

N/A

No Improvements

(No Build Geometry)

Im
p
ac
t 
M
it
ig
at
e
d

Ex
ce
e
d
s 
Im

p
ac
t 
Th

re
sh
o
ld

Table 3.6.2: Euclid Street & Ellis Avenue Interchange

Opening Year (2020) Levels of Service ‐ AM Peak Hour

With Improvements

(Build Geometry)
No

Traffic Control/

Comments

AM Peak Hour

Project Condition (Build Traffic)

North/South Street

Location
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V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1 I‐405 NB Ramps/Newhope St Euclid St
Existing Traffic 

Signal
0.82 43.7 D 0.83 43.9 D 0.76 39.8 D N ‐

2 Ellis Ave/Euclid St I‐405 SB Ramps
Existing Traffic 

Signal
1.30 141.7 F 1.31 128.0 F N ‐

3a Ellis Ave/Euclid St

I‐405 SB Ramps 

(SB On‐Ramp is from 

SB Euclid St)

Modified Traffic 

Signal
0.76 17.2 B

3b Ellis Ave/Euclid St
I‐405 SB On‐Ramp 

(from EB Ellis Ave)

Proposed Slip

On‐Ramp
0.51 ‐‐ ‐‐

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

4.  No Build Condition analysis is based on No Build traffic and geometry.

5.  Project Condition (Build traffic) No Improvements ‐ Analysis is based on Project traffic under No Build Geometry.

6.  Project Condition (Build traffic) With Improvements ‐ Analysis is based on Project traffic under Build Geometry.

N/A

N/A

Ex
ce
e
d
s 
Im

p
ac
t 
Th

re
sh
o
ld

Im
p
ac
t 
M
it
ig
at
e
d

No
Traffic Control/

Comments

PM Peak Hour

North/South Street

3.  Level of Service analysis worksheets are included in Appendix I.

East/West Street

Table 3.6.3: Euclid Street & Ellis Avenue Interchange

Opening Year (2020) Levels of Service ‐ PM Peak Hour

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix I.

No Improvements

(No Build Geometry)

With Improvements

(Build Geometry)

N/A

Location

No Build Condition

Project Condition (Build Traffic)

N/A

N/A
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V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1 I‐405 NB Ramps/Newhope St Euclid St
Existing Traffic 

Signal
0.66 34.2 C 0.65 31.1 C 0.64 31.0 C N ‐

2 Ellis Ave/Euclid St I‐405 SB Ramps
Existing Traffic 

Signal
1.37 158.7 F 1.37 155.7 F N ‐

3a Ellis Ave/Euclid St

I‐405 SB Ramps 

(SB On‐Ramp is from 

SB Euclid St)

Modified Traffic 

Signal
0.73 22.1 C

3b Ellis Ave/Euclid St
I‐405 SB On‐Ramp 

(from EB Ellis Ave)

Proposed Slip

On‐Ramp
0.99 ‐‐ ‐‐

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

4.  No Build Condition analysis is based on No Build traffic and geometry.

5.  Project Condition (Build traffic) No Improvements ‐ Analysis is based on Project traffic under No Build Geometry.

6.  Project Condition (Build traffic) With Improvements ‐ Analysis is based on Project traffic under Build Geometry.

Table 3.6.4: Euclid Street & Ellis Avenue Interchange

Design Year (2040) Levels of Service ‐ AM Peak Hour

Ex
ce
e
d
s 
Im

p
ac
t 
Th

re
sh
o
ld

Im
p
ac
t 
M
it
ig
at
e
d

N/A

East/West Street

No Build Condition

Project Condition (Build Traffic)
Location

N/A

N/A

No Improvements

(No Build Geometry)

North/South Street

No

3.  Level of Service analysis worksheets are included in Appendix I.

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix I.

N/A

N/A

Traffic Control/

Comments
With Improvements

(Build Geometry)

AM Peak Hour

Albert Grover & Associates  12/10/20103.6-10



V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1 I‐405 NB Ramps/Newhope St Euclid St
Existing Traffic 

Signal
0.91 50.9 D 0.94 52.1 D 0.91 49.0 D N ‐

2 Ellis Ave/Euclid St I‐405 SB Ramps
Existing Traffic 

Signal
1.51 186.3 F 1.52 195.6 F N ‐

3a Ellis Ave/Euclid St

I‐405 SB Ramps 

(SB On‐Ramp is from 

SB Euclid St)

Modified Traffic 

Signal
0.89 20.0 B

3b Ellis Ave/Euclid St
I‐405 SB On‐Ramp 

(from EB Ellis Ave)

Proposed Slip

On‐Ramp
0.60 ‐‐ ‐‐

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

4.  No Build Condition analysis is based on No Build traffic and geometry.

5.  Project Condition (Build traffic) No Improvements ‐ Analysis is based on Project traffic under No Build Geometry.

6.  Project Condition (Build traffic) With Improvements ‐ Analysis is based on Project traffic under Build Geometry.

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix I.

No Improvements

(No Build Geometry)

With Improvements

(Build Geometry)

Location

3.  Level of Service analysis worksheets are included in Appendix I.

East/West Street

N/A

N/A

N/A

Traffic Control/

Comments

N/A

No Build Condition

PM Peak Hour

No

N/A

Table 3.6.5: Euclid Street & Ellis Avenue Interchange

Design Year (2040) Levels of Service ‐ PM Peak Hour

Ex
ce
e
d
s 
Im

p
ac
t 
Th

re
sh
o
ld

Im
p
ac
t 
M
it
ig
at
e
d

North/South Street

Project Condition (Build Traffic)
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3.7 Brookhurst Street and Talbert Avenue Interchange 
 
 
The following intersections are included in the traffic analysis for the I-405/Brookhurst Street 
and Talbert Avenue Freeway Interchange located in the City of Fountain Valley:  
 

 Brookhurst Street and Slater Avenue 
 Southbound Brookhurst Street and I-405 Northbound On-Ramp 
 Southbound Brookhurst Street and I-405 Northbound (loop) Off-Ramp 
 Southbound Brookhurst Street and I-405 Southbound (loop) On-Ramp 
 Southbound Brookhurst Street and I-405 Southbound Off-Ramp 
 Northbound Brookhurst Street and I-405 Southbound (loop) Off-Ramp 
 Northbound Brookhurst Street and I-405 Northbound (loop) On-Ramp 
 Northbound Brookhurst Street and I-405 Northbound Off-Ramp 
 Talbert Avenue and Brookhurst Street 
 Eastbound Talbert Avenue and I-405 Southbound On-Ramp 

 
Level of Service (LOS) analysis and Volume-to-Capacity (v/c) ratio calculation worksheets for 
the Brookhurst Street and Talbert Avenue Interchange, for the existing (2009), No Build and 
Project Conditions for both Opening Year (2020) and Design Year (2040) are provided in 
Appendix J. Traffic signal warrant analysis conducted for the intersections of Brookhurst 
Street/I-405 Northbound Off-Ramp and Brookhurst Street/I-405 Southbound Off-Ramp is 
included. The Brookhurst Street and Talbert Avenue ramp metering queuing analyses worksheets 
are also included. 
 
3.7.1 Existing Conditions (Year 2009) 
 
The I-405/Brookhurst Street interchange is currently a full-cloverleaf interchange with one 
tangent ramp located on Talbert Avenue. None of the ramp intersections are currently signalized. 
The two City-controlled study intersections of Brookhurst Street/Slater Avenue, and Brookhurst 
Street/Talbert Avenue, are currently signalized. Existing intersection lane geometrics and peak 
hour traffic volumes (2009) are included in Figure 3.7.1. A summary of Levels of Service for 
AM and PM peak hours for existing conditions, including traffic control at study intersections, is 
provided in Table 3.7.1. The LOS analysis conducted of existing conditions indicates that all 
study intersections currently operate at LOS D or better during the peak hours. During the AM 
peak hour, the intersections of Brookhurst Street/Slater Avenue and Brookhurst Street/Talbert 
Avenue are currently operating with v/c ratios of 0.93 and 0.95, respectively. During the PM 
peak hour, the intersections of Brookhurst Street/Slater Avenue and Brookhurst Street/Talbert 
Avenue are currently operating with v/c ratios of 0.81 and 0.90, respectively. 
 
A comparison of existing vehicle queuing (higher of AM or PM peak hour 95th percentile 
queues) and available queue storage (in feet) is included in Figure 3.7.2. During the peak hours, 
the northbound right-turn movement at Brookhurst Street/Talbert Avenue currently experiences 
queues of approximately 560 feet exceeding the right-turn pocket. Additionally, the eastbound 



I-405 Improvement Project Traffic Study  Arterial and Interchange Component 
  Brookhurst Street and Talbert Avenue Interchange 

Albert Grover & Associates 3.7-2 Orange County Transportation Authority 

left-turn and right-turn movements at Brookhurst Street/Slater Avenue also experience queues 
that exceed turn pockets. 
 
The interchange of I-405/Brookhurst Street is currently congested during the peak hours due to 
inadequate capacity on the freeway ramps. During the a.m. peak hour, the constrained capacity 
of the single lane at the ramp meter along the on-ramp from southbound Brookhurst Street to the 
Southbound I-405 results in queues of vehicles on Brookhurst Street waiting to get onto I-405. 
Similarly, eastbound Talbert Avenue to Southbound I-405 is also experiencing queues of 
vehicles waiting to get on I-405, which is negatively impacting the operations at the Brookhurst 
Street/Talbert Avenue intersection. Additionally, the short weaving distance between the I-405 
northbound off-ramp (to northbound Brookhurst Street) and the signalized intersection of 
Brookhurst Street and Slater Avenue, results in driver discomfort, especially for traffic destined 
to westbound Slater Avenue. 
 
3.7.2 No Build Conditions (Year 2020 and 2040) 
 
The No Build condition lane geometrics at this interchange are the same as existing as there are 
no approved improvement projects within the study area. The No Build condition peak hour 
traffic volumes and lane geometrics for the Brookhurst Street and Talbert Avenue Interchange 
for Years 2020 and 2040 are provided in Figures 3.7.3 and 3.7.4, respectively.  
 
Summaries of Levels of Service for AM and PM peak hours for Year 2020 No Build conditions 
are provided in Tables 3.7.2 and 3.7.3, respectively. Similarly, summaries of Levels of Service 
for AM and PM peak hours for Year 2040 No Build conditions are provided in Tables 3.7.4 and 
3.7.5, respectively. During the AM peak hour, under Year 2020 and 2040 No Build conditions, 
the intersections of Brookhurst Street/Slater Avenue and Brookhurst Street/Talbert Avenue are 
expected to operate at LOS F with v/c ratios in excess of 1.0. During the PM peak hour, the 
intersection of Brookhurst Street/Talbert Avenue is expected to operate at LOS E in 2020 and 
deteriorate to LOS F in 2040 under the No Build condition.  
 
A comparison of expected vehicle queue storage needs (the higher of AM or PM Peak Hours) 
versus available queue storage under No Build conditions for the Brookhurst Street and Talbert 
Avenue Interchange for Year 2020 and 2040 is provided in Figures 3.7.5 and 3.7.6, 
respectively. The northbound right-turn movement at Brookhurst Street/Talbert Avenue in 2040 
is expected to experience queues up to a quarter mile in length during the peak hours under the 
No Build condition. Additionally, peak hour queues for the southbound left-turn movement at 
Brookhurst Street/Talbert Avenue are expected to exceed the available pocket storage. During 
the peak hours, the eastbound right-turn movement at Brookhurst Street/Slater Avenue is 
expected to experience queues of approximately 500 feet.  
 
An analysis was conducted of the on-ramps under the No Build Condition to identify potential 
queuing resulting from ramp metering. The analysis was conducted using projected Year 2040 
AM/PM peak hour traffic volumes and different ramp metering rates. The length of potential 
maximum queues was determined for the AM and PM peak hours and compared against available 
vehicle queue storage for the No Build Condition. The ramp metering analysis (see Table 3.7.6) 
indicates that there will not be adequate vehicle queue storage on two on-ramps under the No 
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Build Condition. Inadequate queue storages under No Build Conditions on the I-405 Northbound 
(loop) On-Ramp from northbound Brookhurst Street, and on the I-405 Southbound (loop)  
On-Ramp from southbound Brookhurst Street are expected to result in ramp meter queues 
backing onto Brookhurst Street and disrupting arterial operations. 
 
3.7.3 Project Conditions (Year 2020 and 2040) 
 
The Project Condition peak hour traffic volumes and proposed lane geometrics for the 
Brookhurst Street and Talbert Avenue Interchange for Year 2020 and 2040 are provided in 
Figures 3.7.7 and 3.7.8, respectively.  
 
The following are the proposed improvements at the Brookhurst Street and Talbert Avenue 
Interchange for Project Conditions: 
 

 Replace the existing cloverleaf interchange at Brookhurst Street with a proposed partial 
cloverleaf interchange design eliminating the loop off-ramps. Remove the northbound 
and southbound collector-distributor roads.  

 
o Consolidate all northbound off-ramp traffic to a single improved I-405 

Northbound Off-Ramp at Brookhurst Street by widening the existing Northbound 
Off-Ramp for northbound Brookhurst Street and relocating it southerly of its 
current location. The relocation will increase the distance between the ramp 
intersection and the Brookhurst Street/Slater Avenue intersection, thereby better 
accommodating weaving on Brookhurst Street between the ramps and Slater 
Avenue. The ramp intersection will be signalized to allow left turns. Remove the 
existing I-405 Northbound (loop) Off-Ramp to southbound Brookhurst Street. 

 
o Consolidate all southbound off-ramp traffic to a single improved I-405 

Southbound Off-Ramp at Brookhurst Street by widening the existing Southbound 
Off-Ramp for southbound Brookhurst Street and relocating it northerly of its 
current location. The relocation will increase the distance between the ramp 
intersection and the Brookhurst Street/Talbert Avenue intersection, thereby better 
accommodating weaving on Brookhurst Street between the ramps and Talbert 
Avenue. The ramp intersection will be signalized to allow left turns. Remove the 
existing I-405 Southbound (loop) Off-Ramp to northbound Brookhurst Street. 

 
 Widen the existing I-405 Northbound (loop) On-Ramp from northbound Brookhurst 

Street to two lanes and provide increased on-ramp metering queue storage. 
 

 Provide a total of five lanes at the I-405 Northbound Off-Ramp on Brookhurst Street. 
This includes two left-turn lanes and three right-turn lanes. Provide vehicle queue storage 
of 500 feet per lane on the Northbound Off-Ramp. 
 

 Widen the existing I-405 Southbound (loop) On-Ramp from southbound Brookhurst 
Street to two lanes and provide increased on-ramp metering queue storage. Additionally, 
at the intersection of southbound Brookhurst Street and the I-405 Southbound (loop) On-
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Ramp, provide for an exclusive right-turn lane and a shared through/right-turn lane on 
southbound Brookhurst Street, thereby allowing for two lanes onto the southbound ramp. 

 
 Provide a total of five lanes at the I-405 Southbound Off-Ramp at Brookhurst Street. This 

includes two left-turn lanes and three right-turn lanes. Provide vehicle queue storage of 
450 feet per lane at the Southbound Off-Ramp. 

 
 Reconfigure the existing I-405 Northbound On-Ramp from southbound Brookhurst Street 

to provide increased ramp metering storage. Remove the HOV by-pass lane and provide 
two General Purpose lanes on the on-ramp. 
 

 Add a fourth lane in each direction on Brookhurst Street, one between Talbert Avenue 
and the interchange, and other between Slater Avenue and the interchange. 
 

 Widen the Talbert Avenue overcrossing from four through lanes to six through lanes. 
 

 At the intersection of eastbound Talbert Avenue and the I-405 Southbound On-Ramp, 
provide an exclusive right-turn lane and a shared through/right-turn lane on eastbound 
Talbert Avenue, thereby allowing for two lanes onto the southbound ramp. 
 

 At the Brookhurst Street/Talbert Avenue intersection: 
 

o Convert the eastbound right-turn lane on Talbert Avenue to a fourth through lane 
(with right-turns shared). Widen on the south side of Talbert Avenue between 
Brookhurst Street and the Southbound On-Ramp. Sign and stripe to allow two 
curb-lanes on eastbound Talbert Avenue at Brookhurst Street as freeway access 
lanes (to the I-405 Southbound On-Ramp from Talbert Avenue).  

 
o Convert the southbound right-turn lane on Brookhurst Street to a fourth through 

lane (with right-turns shared).  
 

o Convert the existing third northbound through lane on Brookhurst Street at 
Talbert Avenue to a shared through/right-turn lane. Retain the existing 
northbound exclusive right-turn lane. 

 

 At the Brookhurst Street/Slater Avenue intersection: 
 

o Convert the southbound right-turn lane on Brookhurst Street to a fourth through 
lane (with right-turns shared).  

 
o Convert the existing second eastbound through lane on Slater Avenue at 

Brookhurst Street to a shared through/right-turn shared lane. Retain the existing 
eastbound exclusive right-turn lane. 

 
Traffic Signal Warrant analyses using the Peak Hour Warrant for the Opening Year (2020) 
conditions were conducted for the intersections of I-405 Southbound Ramps/Brookhurst Street 
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and I-405 Northbound Ramps/Brookhurst Street. The analyses indicated that traffic signals are 
warranted at the two new intersections. 
 
A LOS analysis was conducted for the Brookhurst Street and Talbert Avenue Interchange for 
Year 2020 and 2040 Project Conditions. Analysis was conducted for Project traffic under the No 
Build lane geometrics, and Project traffic with the proposed improvements. Summaries of Levels 
of Service for AM and PM peak hours for Year 2020 Project Conditions are provided in Tables 
3.7.2 and 3.7.3, respectively. Similarly, summaries of Levels of Service for AM and PM peak 
hours for Year 2040 Project Conditions are provided in Tables 3.7.4 and 3.7.5, respectively.  
 
The LOS analyses for Year 2040 Project Conditions, with the proposed improvements, indicate 
that the new signalized intersections of I-405 Southbound Off-Ramp/Brookhurst Street, and I-
405 Northbound Off-Ramp/Brookhurst Street are expected to operate at LOS B during the peak 
hours. Two other study intersections – Brookhurst Street/Slater Avenue and Brookhurst 
Street/Talbert Avenue will continue to operate at LOS F during peak hours. The proposed 
improvements under Project Conditions will result in a decrease in average delay and v/c ratios 
at the two intersections when compared to the No Build Condition.  
 
Comparisons of expected vehicle queue storage needs (the higher of AM or PM Peak Hours) 
versus available queue storage under Project conditions for the Brookhurst Street and Talbert 
Avenue Interchange for Year 2020 and 2040 are provided in Figures 3.7.9 and 3.7.10, 
respectively. 
 
Peak hour queues for the southbound left-turn at Brookhurst Street/Talbert Avenue are expected 
to exceed the available pocket storage under Year 2040 Project conditions. The project 
improvement includes extending the southbound left-turn storage on Brookhurst Street from the 
existing 315 feet to approximately 550 feet.  
 
Under the Project Condition, an analysis was conducted of the on-ramps to identify potential 
queuing resulting from ramp metering. The analysis was conducted using projected Year 2040 
AM/PM peak hour traffic volumes and different ramp metering rates. The length of potential 
maximum queues was determined for the AM and PM peak hours and compared against available 
vehicle queue storage for the Project Condition. The ramp metering analysis (see Table 3.7.6) 
using a discharge rate of 900 vehicles per hour (vph) for single lane, and 1,500 vph for dual lanes 
(at the rate of 750 vph for each lane) indicates that the increased storage being provided under 
the Project Condition will be sufficient for Year 2040 traffic on all four on-ramps. No ramp 
meter queues are expected to back onto the arterials and disrupt their operations. 
 
3.7.4 Comparison of No Build and Project Conditions 
 
A summary of study intersection LOS, v/c ratios and average delays under No Build Condition, 
Project traffic under No Build lane geometrics, and Project traffic with proposed improvements, 
is provided in Tables 3.7.2 and 3.7.3 for Opening Year 2020 traffic, and Tables 3.7.4 and 3.7.5 
for Design Year 2040 traffic.  
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The new signalized intersections of I-405 Southbound Off-Ramp/Brookhurst Street and I-405 
Northbound Off-Ramp/Brookhurst Street are expected to operate at LOS B during the peak 
hours under Project Condition. Two other study intersections – Brookhurst Street/Slater Avenue 
and Brookhurst Street/Talbert Avenue are expected to operate at LOS F during peak hours under 
No Build and Project Conditions. However, as identified in Tables 3.7.4 and 3.7.5, the 
intersection overall v/c ratios and average intersection delays are expected to be better under the 
Project Condition with the proposed improvements than under the No Build Condition. 
 
The following is a comparison of expected queues and available storage at study intersections for 
Design Year 2040 traffic for both No Build and Project Conditions presented in Figures 3.7.6 
and 3.7.10, respectively. Locations where queues exceeded turn pocket storage, under No Build 
or Project Condition, are identified below.  
 

Brookhurst Street/Talbert Avenue: 
 

 The northbound right-turn movement will experience a queue of 1,260 feet under the No 
Build Condition compared to 480 feet under the Project Condition. The Project will 
increase the existing 180 feet right-turn pocket to 550 feet. 
 

 The southbound left-turn movement will experience a queue of 600 feet under the No 
Build Condition compared to 580 feet under the Project Condition. The Project will 
increase the existing 315 feet left-turn pocket to 550 feet. The queue storage for the 
southbound left-turn cannot be increased further due to the limited spacing on Brookhurst 
Street between Talbert Avenue and the new signalized I-405 Southbound Off-Ramp. 
 

 The westbound right-turn movement will experience a queue of 420 feet under the No 
Build Condition compared to 530 feet under the Project Condition. The project will 
increase the existing 150 feet right-turn pocket to 580 feet.  

 
 The westbound left-turn movement will experience a queue of approximately 250 feet 

under both the No Build and Project Conditions. The queue storage for the westbound 
left-turn cannot be increased due to the existing local access (eastbound left-turn pocket) 
located to the immediate east. The eastbound left-turn lane allows access to the 
businesses on the north side of Talbert Avenue. 

 
Brookhurst Street/Slater Avenue: 

 
 The northbound right-turn movement will experience a queue of 160 feet under the No 

Build Condition compared to 100 feet under the Project Condition. The Project will 
increase the existing 150 feet right-turn pocket to 220 feet. 
 

 The northbound left-turn movement will experience a queue of 260 feet under the No 
Build Condition compared to 210 feet under the Project Condition. The project will 
increase the existing 150 feet left-turn pocket to 220 feet. 
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 The westbound left-turn movement will experience a queue of 390 feet under the No 
Build Condition compared to 350 feet under the Project Condition. The project will 
increase the existing 200 feet left-turn pocket to an average of 280 feet per lane. The 
queue storage for the westbound left-turn cannot be increased further due to the existing 
local access (eastbound left-turn pocket) located to the immediate east. The eastbound 
left-turn lane allows access to the businesses on the north side of Slater Avenue. 

 
 The eastbound right-turn movement will experience a queue of 510 feet under the No 

Build Condition compared to 410 feet under the Project Condition. The project will 
increase the existing 230 feet right-turn pocket to 310 feet. The queue storage for the 
eastbound right-turn cannot be increased further due to the existing driveway of the hotel 
complex located on south side of Slater Avenue, west of the intersection. 

 
The new signalized intersections of I-405 Southbound Off-Ramp/Brookhurst Street and I-405 
Northbound Off-Ramp/Brookhurst Street are both expected to have adequate vehicle queue 
storage to accommodate Year 2040 peak hour off-ramp traffic. An average of 450 feet per lane 
queue storage is provided for the single consolidated I-405 Southbound Off-Ramp and 500 feet 
per lane queue storage is provided for the single consolidated I-405 Northbound Off-Ramp. 
 
Table 3.7.6 provides a summary of the number of on-ramp lanes (General Purpose vs. HOV 
lanes), the total on-ramp metering storage, and length of maximum queues with different ramp 
metering rates at the Brookhurst Street and Talbert Avenue Interchange for both No Build and 
Project Conditions. A comparison of the ramp metering analysis between the No Build and 
Project Conditions indicates that, while there will not be adequate vehicle queue storage on two 
on-ramps under the No Build Condition, the increased storage being provided under the Project 
Condition will be sufficient to accommodate Year 2040 traffic on all four on-ramps. 
 
The Project will increase ramp meter storage on three of the four on-ramps at the interchange. 
The proposed improvements under the Project Condition will result in a net increase in storage 
of 950 lane-feet for the I-405 Northbound On-Ramp from southbound Brookhurst Street, an 
increase of 250 lane-feet for the I-405 Northbound (loop) On-Ramp from Brookhurst Street, and 
an increase of 550 lane-feet for the I-405 Southbound (loop) On-Ramp from southbound 
Brookhurst Street. The additional vehicle storage is achieved through ramp widening, additional 
ramp lengths, and elimination of HOV by-pass lanes. The I-405 Southbound On-Ramp at Talbert 
Avenue will experience a net decrease of 325 lane-feet in available on-ramp storage due to the 
widening of I-405. 
 
3.7.5 Significant Traffic Impacts 
 
Based on the LOS analysis for the Brookhurst Street and Talbert Avenue Interchange intersections, 
and the results as documented in Tables 3.7.2 and 3.7.3 for Year 2020 traffic, and Tables 3.7.4 
and 3.7.5 for Year 2040 traffic, the following intersections meet the significant impact criteria. 
Mitigations were developed for locations that met the impact threshold. Mitigations are included in 
Section 3.7.3 under project proposed improvements, and summarized below under each impacted 
intersection. 
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Intersection:  Brookhurst Street/Slater Avenue 
 
Impact Year:  

2040 – AM and PM peak hours 
Volume-to-Capacity Ratios: 
 No Build Condition (2040): AM – 1.05 and PM – 0.97 
 Project Traffic (2040) without Improvements: AM – 1.17 and PM – 1.01 
 Project Traffic (2040) with Mitigations: AM – 1.05 and PM – 0.95 
 
Project proposed mitigations at Brookhurst Street/Slater Avenue include: 
 
 Convert the southbound right-turn lane on Brookhurst Street to a fourth through lane 

(with right-turns shared).  
 

 Convert the existing second eastbound through lane on Slater Avenue at Brookhurst 
Street to a shared through/right-turn shared lane. Retain the existing eastbound exclusive 
right-turn lane. 

 
 Provide increased queue storage areas for northbound right-turn, northbound left-turn, 

eastbound right-turn, and westbound left-turn movements. 
 
Intersection:  Brookhurst Street/Talbert Avenue 
 
Impact Year:  

2040 – PM peak hour 
Volume-to-Capacity Ratios: 
 No Build Condition (2040): PM – 1.05 
 Project Traffic (2040) without Improvements: PM – 1.12 
 Project Traffic (2040) with Mitigations: PM – 1.04 
 
Project proposed mitigations at Brookhurst Street/Slater Avenue include: 
 
 Convert the southbound right-turn lane on Brookhurst Street to a fourth through lane 

(with right-turns shared).  
 
 Convert the existing second eastbound through lane on Slater Avenue at Brookhurst 

Street to a shared through/right-turn shared lane. Retain the existing eastbound exclusive 
right-turn lane. 

 
3.7.6 Pedestrian Paths and Bikeways 
 
Existing and proposed pedestrian paths and/or bikeways at the Brookhurst Street and Talbert 
Avenue Interchange are included on Figure 3.7.11. 
 



V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1 Slater Ave Brookhurst St Existing Traffic Signal 0.93 46.5 D 0.81 38.3 D

2
I‐405 NB On‐Ramp 

(from SB Brookhurst St)
Brookhurst St

Unsignalized 

On‐Ramp
0.06 ‐‐ ‐‐ 0.08 ‐‐ ‐‐

3
I‐405 NB Off‐Ramp

(to NB Brookhurst St)
Brookhurst St

Unsignalized Loop 

Off‐Ramp
0.32 ‐‐ ‐‐ 0.41 ‐‐ ‐‐

4
I‐405 NB Off‐Ramp 

(to SB Brookhurst St)
Brookhurst St

Unsignalized Loop 

Off‐Ramp
0.36 ‐‐ ‐‐ 0.29 ‐‐ ‐‐

5
I‐405 NB On‐Ramp 

(from NB Brookhurst St)
Brookhurst St

Unsignalized Loop 

On‐Ramp
0.42 ‐‐ ‐‐ 0.43 ‐‐ ‐‐

6
I‐405 SB On‐Ramp 

(from SB Brookhurst St)
Brookhurst St

Unsignalized Loop 

On‐Ramp
0.83 ‐‐ ‐‐ 0.45 ‐‐ ‐‐

7
I‐405 SB Off‐Ramp

 (to NB Brookhurst St)
Brookhurst St

Unsignalized Loop 

Off‐Ramp
0.06 ‐‐ ‐‐ 0.13 ‐‐ ‐‐

8
I‐405 SB Off‐Ramp 

(to SB Brookhurst St)
Brookhurst St Unsignalized Off‐Ramp 0.45 ‐‐ ‐‐ 0.45 ‐‐ ‐‐

9 Talbert Ave  Brookhurst St Existing Traffic Signal 0.95 47.3 D 0.90 47.8 D

10 Talbert Ave 
I‐405 SB On‐Ramp 

(from EB Talbert Ave)
Unsignalized On‐Ramp 0.69 ‐‐ ‐‐ 0.46 ‐‐ ‐‐

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

Table 3.7.1: Brookhurst Street & Talbert Avenue Interchange

Existing (2009) Levels of Service ‐ AM/PM Peak Hours

No.

Location

Traffic Control/

Comments

Existing Level of Service 

(Year 2009)

AM Peak Hour PM Peak Hour

East/West Street North/South Street

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix J.

3.  Level of Service analysis worksheets are included in Appendix J.
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V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1 Slater Ave Brookhurst St
Existing Traffic 

Signal
1.03 57.4 F* 1.01 60.3 F* 1.00 54.3 F* N ‐‐

2
I‐405 NB On‐Ramp 

(from SB Brookhurst St)
Brookhurst St

Unsignalized 

On‐Ramp
0.11 ‐‐ ‐‐ 0.11 ‐‐ ‐‐ 0.23 ‐‐ ‐‐

3
I‐405 NB Off‐Ramp

(to NB Brookhurst St)
Brookhurst St

Unsignalized Loop 

Off‐Ramp
0.39 ‐‐ ‐‐ 0.39 ‐‐ ‐‐

4
I‐405 NB Off‐Ramp 

(to SB Brookhurst St)
Brookhurst St

Unsignalized Loop 

Off‐Ramp
0.42 ‐‐ ‐‐ 0.42 ‐‐ ‐‐

3 & 

4

I‐405 NB Off‐Ramp 

(to NB & SB  Brookhurst St)
Brookhurst St

Proposed Traffic 

Signal
0.62 13.4 B

5
I‐405 NB On‐Ramp 

(from NB Brookhurst St)
Brookhurst St

Unsignalized Loop 

On‐Ramp
0.52 ‐‐ ‐‐ 0.52 ‐‐ ‐‐ 0.52 ‐‐ ‐‐

Ex
ce
e
d
s 
Im

p
ac
t 
Th

re
sh
o
ld

Im
p
ac
t 
M
it
ig
at
e
d

N/A

Table 3.7.2: Brookhurst Street & Talbert Avenue Interchange

Opening Year (2020) Levels of Service ‐ AM Peak Hour

N/A

No
Traffic Control/

Comments

N/A

N/A

N/A N/A

AM Peak Hour

No Build Condition

Project Condition (Build Traffic)

East/West Street

No Improvements

(No Build Geometry)

With Improvements

(Build Geometry)

Location

North/South Street

6
I‐405 SB On‐Ramp 

(from SB Brookhurst St)
Brookhurst St

Unsignalized Loop 

On‐Ramp
0.88 ‐‐ ‐‐ 0.88 ‐‐ ‐‐ 0.44 ‐‐ ‐‐

7
I‐405 SB Off‐Ramp

(to NB Brookhurst St)
Brookhurst St

Unsignalized Loop 

Off‐Ramp
0.06 ‐‐ ‐‐ 0.06 ‐‐ ‐‐

8
I‐405 SB Off‐Ramp 

(to SB Brookhurst St)
Brookhurst St

Unsignalized 

Off‐Ramp
0.48 ‐‐ ‐‐ 0.48 ‐‐ ‐‐

7 & 

8

I‐405 SB Off‐Ramp 

(to NB & SB Brookhurst St)
Brookhurst St

Proposed Traffic 

Signal
0.55 16.3 B

9 Talbert Ave  Brookhurst St
Existing Traffic 

Signal
1.24 92.8 F 1.24 92.7 F 1.06 67.6 F* N ‐‐

10 Talbert Ave 
I‐405 SB On‐Ramp 

(from EB Talbert Ave)

Unsignalized 

On‐Ramp
0.74 ‐‐ ‐‐ 0.74 ‐‐ ‐‐ 0.37 ‐‐ ‐‐

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

5.  No Build Condition analysis is based on No Build traffic and geometry.

6.  Project Condition (Build traffic) No Improvements ‐ Analysis is based on Project traffic under No Build Geometry.

7.  Project Condition (Build traffic) With Improvements ‐ Analysis is based on Project traffic under Build Geometry.

N/A

N/A

N/A

N/A

4.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

N/A

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix J.

3.  Level of Service analysis worksheets are included in Appendix J.

N/A
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V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1 Slater Ave Brookhurst St
Existing Traffic 

Signal
0.91 47.0 D 0.92 44.9 D 0.89 42.7 D N ‐‐

2
I‐405 NB On‐Ramp 

(from SB Brookhurst St)
Brookhurst St

Unsignalized 

On‐Ramp
0.12 ‐‐ ‐‐ 0.12 ‐‐ ‐‐ 0.24 ‐‐ ‐‐

3
I‐405 NB Off‐Ramp

(to NB Brookhurst St)
Brookhurst St

Unsignalized Loop 

Off‐Ramp
0.62 ‐‐ ‐‐ 0.62 ‐‐ ‐‐

4
I‐405 NB Off‐Ramp 

(to SB Brookhurst St)
Brookhurst St

Unsignalized Loop 

Off‐Ramp
0.31 ‐‐ ‐‐ 0.31 ‐‐ ‐‐

3 & 

4

I‐405 NB Off‐Ramp 

(to NB & SB  Brookhurst St)
Brookhurst St

Proposed Traffic 

Signal
0.70 18.4 B

5
I‐405 NB On‐Ramp 

(from NB Brookhurst St)
Brookhurst St

Unsignalized Loop 

On‐Ramp
0.57 ‐‐ ‐‐ 0.57 ‐‐ ‐‐ 0.57 ‐‐ ‐‐

Table 3.7.3: Brookhurst Street & Talbert Avenue Interchange

Opening Year (2020) Levels of Service ‐ PM Peak Hour

No

Location

N/A

No Improvements

(No Build Geometry)

N/A

N/A

N/A

N/A

Traffic Control/

Comments

N/A

No Build Condition

Ex
ce
e
d
s 
Im

p
ac
t 
Th

re
sh
o
ld

Im
p
ac
t 
M
it
ig
at
e
d

With Improvements

(Build Geometry)

PM Peak Hour

Project Condition (Build Traffic)

East/West Street North/South Street

6
I‐405 SB On‐Ramp 

(from SB Brookhurst St)
Brookhurst St

Unsignalized Loop 

On‐Ramp
0.48 ‐‐ ‐‐ 0.48 ‐‐ ‐‐ 0.24 ‐‐ ‐‐

7
I‐405 SB Off‐Ramp

(to NB Brookhurst St)
Brookhurst St

Unsignalized Loop 

Off‐Ramp
0.14 ‐‐ ‐‐ 0.14 ‐‐ ‐‐

8
I‐405 SB Off‐Ramp 

(to SB Brookhurst St)
Brookhurst St

Unsignalized 

Off‐Ramp
0.50 ‐‐ ‐‐ 0.50 ‐‐ ‐‐

7 & 

8

I‐405 SB Off‐Ramp 

(to NB & SB Brookhurst St)
Brookhurst St

Proposed Traffic 

Signal
0.54 14.5 B

9 Talbert Ave  Brookhurst St
Existing Traffic 

Signal
0.99 58.2 E 1.01 62.2 F* 0.92 48.1 D N ‐‐

10 Talbert Ave 
I‐405 SB On‐Ramp 

(from EB Talbert Ave)

Unsignalized 

On‐Ramp
0.50 ‐‐ ‐‐ 0.50 ‐‐ ‐‐ 0.25 ‐‐ ‐‐

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

5.  No Build Condition analysis is based on No Build traffic and geometry.

6.  Project Condition (Build traffic) No Improvements ‐ Analysis is based on Project traffic under No Build Geometry.

7.  Project Condition (Build traffic) With Improvements ‐ Analysis is based on Project traffic under Build Geometry.

N/A

4.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

N/A

N/A

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix J.

N/A

N/A

3.  Level of Service analysis worksheets are included in Appendix J.

N/A
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V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1 Slater Ave Brookhurst St
Existing Traffic 

Signal
1.05 67.8 F* 1.17 78.8 F* 1.05 62.8 F* Y Y

2
I‐405 NB On‐Ramp 

(from SB Brookhurst St)
Brookhurst St

Unsignalized 

On‐Ramp
0.14 ‐‐ ‐‐ 0.14 ‐‐ ‐‐ 0.29 ‐‐ ‐‐

3
I‐405 NB Off‐Ramp

(to NB Brookhurst St)
Brookhurst St

Unsignalized Loop 

Off‐Ramp
0.43 ‐‐ ‐‐ 0.43 ‐‐ ‐‐

4
I‐405 NB Off‐Ramp 

(to SB Brookhurst St)
Brookhurst St

Unsignalized Loop 

Off‐Ramp
0.45 ‐‐ ‐‐ 0.45 ‐‐ ‐‐

3 & 

4

I‐405 NB Off‐Ramp 

(to NB & SB  Brookhurst St)
Brookhurst St

Proposed Traffic 

Signal
0.66 13.9 B

5
I‐405 NB On‐Ramp 

(from NB Brookhurst St)
Brookhurst St

Unsignalized Loop 

On‐Ramp
0.58 ‐‐ ‐‐ 0.58 ‐‐ ‐‐ 0.58 ‐‐ ‐‐

6
I‐405 SB On‐Ramp 

(from SB Brookhurst St)
Brookhurst St

Unsignalized Loop 

On‐Ramp
0.92 ‐‐ ‐‐ 0.92 ‐‐ ‐‐ 0.46 ‐‐ ‐‐

7
I‐405 SB Off‐Ramp

(to NB Brookhurst St)
Brookhurst St

Unsignalized Loop 

Off‐Ramp
0.07 ‐‐ ‐‐ 0.07 ‐‐ ‐‐

8
I‐405 SB Off‐Ramp 

(to SB Brookhurst St)
Brookhurst St

Unsignalized 

Off‐Ramp
0.50 ‐‐ ‐‐ 0.50 ‐‐ ‐‐

7 & 

8

I‐405 SB Off‐Ramp 

(to NB & SB Brookhurst St)
Brookhurst St

Proposed Traffic 

Signal
0.59 15.2 B

9 Talbert Ave  Brookhurst St
Existing Traffic 

Signal
1.40 123.5 F 1.42 128.7 F 1.18 94.1 F N ‐‐

10 Talbert Ave 
I‐405 SB On‐Ramp 

(from EB Talbert Ave)

Unsignalized 

On‐Ramp
0.77 ‐‐ ‐‐ 0.77 ‐‐ ‐‐ 0.38 ‐‐ ‐‐

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

5.  No Build Condition analysis is based on No Build traffic and geometry.

6.  Project Condition (Build traffic) No Improvements ‐ Analysis is based on Project traffic under No Build Geometry.

7.  Project Condition (Build traffic) With Improvements ‐ Analysis is based on Project traffic under Build Geometry.

4.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

N/A

N/A

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix J.

3.  Level of Service analysis worksheets are included in Appendix J.

N/A

N/A

Project Condition (Build Traffic)

No Improvements

(No Build Geometry)
No

Traffic Control/

Comments

Location

North/South Street

AM Peak Hour

East/West Street

Table 3.7.4: Brookhurst Street & Talbert Avenue Interchange

Design Year (2040) Levels of Service ‐ AM Peak Hour

Ex
ce
e
d
s 
Im

p
ac
t 
Th

re
sh
o
ld

Im
p
ac
t 
M
it
ig
at
e
d

N/A

N/A

No Build Condition
With Improvements

(Build Geometry)

N/A

N/A

N/A

N/A

N/A

N/A
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V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1 Slater Ave Brookhurst St
Existing Traffic 

Signal
0.97 57.6 E 1.01 64.5 F* 0.95 52.3 D Y Y

2
I‐405 NB On‐Ramp 

(from SB Brookhurst St)
Brookhurst St

Unsignalized 

On‐Ramp
0.14 ‐‐ ‐‐ 0.14 ‐‐ ‐‐ 0.28 ‐‐ ‐‐

3
I‐405 NB Off‐Ramp

(to NB Brookhurst St)
Brookhurst St

Unsignalized Loop 

Off‐Ramp
0.76 ‐‐ ‐‐ 0.76 ‐‐ ‐‐

4
I‐405 NB Off‐Ramp 

(to SB Brookhurst St)
Brookhurst St

Unsignalized Loop 

Off‐Ramp
0.32 ‐‐ ‐‐ 0.32 ‐‐ ‐‐

3 & 

4

I‐405 NB Off‐Ramp 

(to NB & SB  Brookhurst St)
Brookhurst St

Proposed Traffic 

Signal
0.72 19.2 B

5
I‐405 NB On‐Ramp 

(from NB Brookhurst St)
Brookhurst St

Unsignalized Loop 

On‐Ramp
0.67 ‐‐ ‐‐ 0.67 ‐‐ ‐‐ 0.67 ‐‐ ‐‐

6
I‐405 SB On‐Ramp 

(from SB Brookhurst St)
Brookhurst St

Unsignalized Loop 

On‐Ramp
0.50 ‐‐ ‐‐ 0.50 ‐‐ ‐‐ 0.25 ‐‐ ‐‐

7
I‐405 SB Off‐Ramp

(to NB Brookhurst St)
Brookhurst St

Unsignalized Loop 

Off‐Ramp
0.14 ‐‐ ‐‐ 0.14 ‐‐ ‐‐

8
I‐405 SB Off‐Ramp 

(to SB Brookhurst St)
Brookhurst St

Unsignalized 

Off‐Ramp
0.53 ‐‐ ‐‐ 0.53 ‐‐ ‐‐

7 & 

8

I‐405 SB Off‐Ramp 

(to NB & SB Brookhurst St)
Brookhurst St

Proposed Traffic 

Signal
0.58 14.9 B

9 Talbert Ave  Brookhurst St
Existing Traffic 

Signal
1.05 70.7 F* 1.12 85.3 F 1.04 66.0 F* Y Y

10 Talbert Ave 
I‐405 SB On‐Ramp 

(from EB Talbert Ave)

Unsignalized 

On‐Ramp
0.52 ‐‐ ‐‐ 0.52 ‐‐ ‐‐ 0.26 ‐‐ ‐‐

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

5.  No Build Condition analysis is based on No Build traffic and geometry.

6.  Project Condition (Build traffic) No Improvements ‐ Analysis is based on Project traffic under No Build Geometry.

7.  Project Condition (Build traffic) With Improvements ‐ Analysis is based on Project traffic under Build Geometry.

4.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

N/A

N/A

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix J.

3.  Level of Service analysis worksheets are included in Appendix J.

Table 3.7.5: Brookhurst Street & Talbert Avenue Interchange

Design Year (2040) Levels of Service ‐ PM Peak Hour

Ex
ce
e
d
s 
Im

p
ac
t 
Th

re
sh
o
ld

Im
p
ac
t 
M
it
ig
at
e
d

East/West Street North/South Street

Traffic Control/

Comments

No Build Condition
With Improvements

(Build Geometry)

Project Condition (Build Traffic)

No Improvements

(No Build Geometry)
No

Location

PM Peak Hour

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A
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I-405 Improvement Project Traffic Study  Arterial and Interchange Component 
  Magnolia Street and Warner Avenue Interchange 

Albert Grover & Associates 3.8-1 Orange County Transportation Authority 

3.8 Magnolia Street and Warner Avenue Interchange 
 
 
The following intersections are included in the traffic analysis for the I-405/Magnolia Street and 
Warner Avenue Freeway Interchange located in the Cities of Fountain Valley, Huntington Beach 
and Westminster:  
 

 Magnolia Street and Heil Avenue 
 Southbound Magnolia Street and I-405 Northbound On-Ramp 
 Southbound Magnolia Street and I-405 Southbound (loop) On-Ramp 
 Magnolia Street and I-405 Southbound Off-Ramp 
 Northbound Magnolia Street and I-405 Northbound (loop) On-Ramp 
 Northbound Magnolia Street and I-405 Northbound Off-Ramp 
 Warner Avenue and Magnolia Street 
 Eastbound Warner Avenue and I-405 Southbound On-Ramp 
 Eastbound Warner Avenue and I-405 Southbound (loop) Off-Ramp 
 Westbound Warner Avenue and I-405 Northbound On-Ramp 
 Westbound Warner Avenue and I-405 Northbound (loop) Off-Ramp 

 
Level of Service (LOS) analysis and Volume-to-Capacity (v/c) ratio calculation worksheets for 
the Magnolia Street and Warner Avenue Interchange, for the existing (2009), No Build and 
Project Conditions for both Opening Year (2020) and Design Year (2040) are provided in 
Appendix K. Traffic signal warrant analysis conducted for the intersection of northbound 
Magnolia Street/I-405 Northbound Off-Ramp is included. The Magnolia Street and Warner 
Avenue ramp metering queuing analyses worksheets are also included. 
 
3.8.1 Existing Conditions (Year 2009) 
 
The I-405/Magnolia Street interchange is currently a modified full-cloverleaf interchange with 
ramps located on Magnolia Street and Warner Avenue. Only the I-405 Southbound Off-Ramp at 
Magnolia Street is currently signalized. All other ramp/arterial intersections are currently not 
signalized and provide continuous right turns. The two City controlled study intersections of 
Magnolia Street/Heil Avenue, and Magnolia Street/Warner Avenue, are currently signalized. 
Existing intersection lane geometrics and peak hour traffic volumes (2009) are included in 
Figure 3.8.1. A summary of Levels of Service for AM and PM peak hours for existing 
conditions, including traffic control at study intersections, is provided in Table 3.8.1. The LOS 
analysis conducted of existing conditions indicates that all study intersections currently operate 
at LOS D or better during the peak hours. The intersection of Magnolia Street/Warner Avenue is 
currently operating with v/c ratios of 0.91 and 0.94 for the AM and PM peak hours, respectively.  
 
A comparison of existing vehicle queuing (higher of AM or PM peak hour 95th percentile 
queues) and available queue storage (in feet) is included in Figure 3.8.2. During the peak hours, 
the northbound left-turn movement at Magnolia Street/Warner Avenue currently experiences 
queues exceeding the turn pocket. Additionally, the westbound left-turn movement at Magnolia 
Street/Heil Avenue currently experience queues of 250 feet exceeding the left-turn pocket. 
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The interchange of I-405/Magnolia Street is heavily congested during the a.m. peak hour. The 
southbound Magnolia Street traffic destined to Southbound I-405 often queues to north of Heil 
Avenue, primarily due to constrained capacity of the single lane at the ramp meter along the  
on-ramp. Often the four-lane Magnolia Street bridge overcrossing is reduced to two travel lanes 
for the north-south traffic as the curb lanes are stacked with vehicles waiting to get onto I-405. In 
addition, northbound Magnolia Street narrows from three through lanes to two through lanes just 
south of the I-405 interchange. Additionally, the short weaving distance between the I-405 
northbound off-ramp (to northbound Magnolia Street) and the signalized intersection of 
Magnolia Street and Heil Avenue to the immediate north results in driver discomfort, especially 
for traffic destined to westbound Heil Avenue. 
 
3.8.2 No Build Conditions (Year 2020 and 2040) 
 
The No Build condition lane geometrics at this interchange are the same as existing as there are 
no approved improvement projects within the study area. The No Build condition peak hour 
traffic volumes and lane geometrics for the Magnolia Street and Warner Avenue Interchange for 
Years 2020 and 2040 are provided in Figures 3.8.3 and 3.8.4, respectively.  
 
Summaries of Levels of Service for AM and PM peak hours for Year 2020 No Build conditions 
are provided in Tables 3.8.2 and 3.8.3, respectively. Similarly, summaries of Levels of Service 
for AM and PM peak hours for Year 2040 No Build conditions are provided in Tables 3.8.4 and 
3.8.5, respectively. Under Year 2020 No Build conditions, with the exception of the intersection 
of Magnolia Street/Warner Avenue, all other study intersections are expected to operate at LOS 
D or better. The intersection of Magnolia Street/Warner Avenue is expected to operate at LOS D 
with a v/c ratio of 0.98 during the AM peak hour, and operate at LOS F with a v/c ratio of 1.01 
during the PM peak hour. Under the Year 2040 No Build Condition, the intersection of Magnolia 
Street/Warner Avenue is expected to operate at LOS F during both the AM and PM peak hours. 
Additionally, during the AM peak hour under Year 2040 No Build Condition, the intersection of 
Magnolia Street/I-405 Southbound Ramps is expected to operate at LOS F. 
 
A comparison of expected vehicle queue storage needs (the higher of AM or PM Peak Hours) 
versus available queue storage under No Build conditions for the Magnolia Street and Warner 
Avenue Interchange for Year 2020 and 2040 is provided in Figures 3.8.5 and 3.8.6, 
respectively. Under Year 2040 No Build Condition, the eastbound left-turn movement and the 
northbound left-turn movement at Magnolia Street/Warner Avenue are expected to experience 
queues exceeding the turn pockets. Additionally, the westbound left-turn movement at Magnolia 
Street/Heil Avenue is expected to experience queues exceeding the turn pocket under Year 2020 
and 2040 No Build Conditions.  
 
An analysis was conducted of the on-ramps under the No Build Condition to identify potential 
queuing resulting from ramp metering. The analysis was conducted using projected Year 2040 
AM/PM peak hour traffic volumes and different ramp metering rates. The length of potential 
maximum queues was determined for the AM and PM peak hours and compared against available 
vehicle queue storage for the No Build Condition. The ramp metering analysis (see Table 3.8.6) 
indicates that there will not be adequate vehicle queue storage on one on-ramp under the No 
Build Condition. Inadequate queue storage under the No Build Condition on the I-405 
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Southbound (loop) On-Ramp from southbound Magnolia Street is expected to result in ramp 
meter queues backing onto Magnolia Street and disrupting arterial operations. 
 
3.8.3 Project Conditions (Year 2020 and 2040) 
 
The Project Condition peak hour traffic volumes and proposed lane geometrics for the Magnolia 
Street and Warner Avenue Interchange for Year 2020 and 2040 are provided in Figures 3.8.7 
and 3.8.8, respectively.  
 
The following are the proposed improvements at the Magnolia Street and Warner Avenue 
Interchange for Project Conditions: 
 

 Replace the northbound collector-distributor road with braided ramps. This requires the 
braiding of the I-405 Northbound On-Ramp at Warner Avenue and the I-405 Northbound 
Off-Ramp at Magnolia Street. 

 Replace the I-405 Southbound On-Ramp from southbound Magnolia Street and I-405 
Southbound Off-Ramp to eastbound Warner Avenue with braided ramps. 

 Widen the Magnolia Street bridge overcrossing from four to six through lanes. Add a 
third lane in each direction on Magnolia Street between Warner Avenue and Heil 
Avenue. 

 Improve the I-405 Northbound Off-Ramp at Magnolia Street by widening and relocating 
the ramp southerly of its current location. The relocation will increase the distance 
between the ramp intersection and the Magnolia Street/Heil Avenue intersection, thereby 
better accommodating weaving on Magnolia Street between the ramp intersection and 
Heil Avenue. The intersection will be signalized (via a half-signal) to allow right turns. 
Replace the “free” right-turn lane for the I-405 Northbound Off-Ramp to northbound 
Magnolia Street with dual right-turn lanes controlled by the traffic signal. Provide vehicle 
queue storage of 780 feet per lane for the two right-turn lanes at the I-405 Northbound 
Off-Ramp terminus at Magnolia Street.  

 Widen the I-405 Northbound On-Ramp from northbound Magnolia Street to two lanes to 
increase the on-ramp metering storage. 

 Widen the I-405 Southbound On-Ramp from southbound Magnolia Street to two lanes to 
increase the on-ramp metering storage. 

 Widen the existing I-405 Southbound Off-Ramp at Magnolia Street. Provide a total of 
four lanes at the terminus of I-405 Southbound Off-Ramp at Magnolia Street. This 
includes two left-turn lanes and two right-turn lanes. Provide vehicle queue storage of 
approximately 620 feet average per lane for the left-turns and 800 feet per lane for the 
right-turns. 
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 Replace the Warner Avenue overcrossing bridge. Provide three through lanes and one 
auxiliary lane in each direction. 

 Modify the I-405 Southbound On-Ramp entrance to meet eastbound Warner Avenue at 
approximately a 90-degree angle. Retain the exclusive right-turn lane, convert the shared 
through/right-turn lane to a through lane, and provide a second exclusive right-turn lane 
on eastbound Warner Avenue, thereby continuing to allow for two lanes onto the 
southbound on-ramp. 

 Modify the I-405 Northbound On-Ramp entrance to meet westbound Warner Avenue at 
approximately a 90-degree angle. Retain the exclusive right-turn lane, convert the shared 
through/right-turn lane to a through lane, and provide a second exclusive right-turn lane 
on westbound Warner Avenue, thereby continuing to allow for two lanes onto the 
northbound on-ramp. 

 At the Magnolia Street/Warner Avenue intersection: 

o Convert the southbound right-turn lane on Magnolia Street at Warner Avenue to a 
shared through/right-turn lane. Extend the third southbound through lane on 
Magnolia Street south of the intersection. 

o Provide dual northbound left-turn lanes on Magnolia Street at Warner Avenue. 

o Extend the southbound dual left-turn pocket to provide queue storage of 
approximately 440 feet. 

 At the Magnolia Street/Heil Avenue intersection: 

o Extend, via re-striping, the existing 150 feet westbound left-turn pocket on Heil 
Avenue to provide approximately 350 feet of vehicle queue storage. 

 
Traffic Signal Warrant analyses using the Peak Hour Warrant for the Opening Year (2020) 
conditions was conducted for the intersection of I-405 Northbound Off-Ramp and northbound 
Magnolia Street. A new half signal that controls I-405 Northbound Ramps and northbound 
Magnolia Street traffic is recommended for installation at this location. The southbound 
Magnolia Street traffic will not be controlled by the new half-signal. The analyses indicated that 
a traffic signal is warranted at the new intersection. 
 
A LOS analysis was conducted for the Magnolia Street and Warner Avenue Interchange for Year 
2020 and 2040 Project Conditions. Analysis was conducted for Project traffic under the No Build 
lane geometrics, and Project traffic with the proposed improvements. Summaries of Levels of 
Service for AM and PM peak hours for Year 2020 Project Conditions are provided in Tables 
3.8.2 and 3.8.3, respectively. Similarly, summaries of Levels of Service for AM and PM peak 
hours for Year 2040 Project Conditions are provided in Tables 3.8.4 and 3.8.5, respectively.  
 
The LOS analysis for Year 2040 Project Conditions, with the proposed improvements, indicates 
that the new signalized intersection of I-405 Northbound Off-Ramp and northbound Magnolia 
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Street is expected to operate at LOS A during the peak hours. Additionally, the widening of 
Magnolia Street and the improved I-405 Southbound Off-Ramp under the Project Condition, 
which resulted in additional lanes on both Magnolia Street and I-405 Southbound Off-Ramp, 
allows the I-405 Southbound Off-Ramp/Magnolia Street intersection to operate at LOS B in 
2020 and LOS C in 2040.  
 
Under Year 2020 and 2040 Project conditions, with the exception of the intersection of Magnolia 
Street/Warner Avenue, all other study intersections are expected to operate at LOS C or better. 
Under Year 2020 Project Condition, the intersection of Magnolia Street/Warner Avenue is 
expected to operate at LOS D with an improved v/c ratio of less than 0.90 during the peak hours. 
Under Year 2040 Project Condition, the intersection of Magnolia Street/Warner Avenue is 
expected to operate at LOS D with a v/c ratio of 0.99 during the AM peak hour, and continue to 
operate at LOS F with an improved v/c ratio of 1.01 during the PM peak hour.  
 
Comparisons of expected vehicle queue storage needs (the higher of AM or PM Peak Hours) 
versus available queue storage under Project conditions for the Magnolia Street and Warner 
Avenue Interchange for Year 2020 and 2040 are provided in Figures 3.8.9 and 3.8.10, 
respectively. 
 
The Year 2040 peak hour queues for the northbound left-turn at Magnolia Street/Warner Avenue 
will be reduced to approximately 130 feet with the addition of second left-turn lane under the 
Project Condition. Additionally, the extension of existing southbound left-turn pocket from 200 
feet to a total of 440 feet under the Project Condition eliminates queue spill back to the through 
lanes. Peak hour queues of approximately 260 feet for the eastbound left-turn at Magnolia 
Street/Warner Avenue are expected to exceed the available pocket storage of 240 feet under Year 
2040 Project conditions.  
 
Under the Project Condition, an analysis was conducted of the on-ramps to identify potential 
queuing resulting from ramp metering. The analysis was conducted using projected Year 2040 
AM/PM peak hour traffic volumes and different ramp metering rates. The length of potential 
maximum queues was determined for the AM and PM peak hours and compared against available 
vehicle queue storage for the Project Condition. The ramp metering analysis (see Table 3.8.6) 
using a discharge rate of 900 vehicles per hour (vph) for single lane, and 1,500 vph for dual lanes 
(at the rate of 750 vph for each lane) indicates that the storage being provided under the Project 
Condition will be sufficient for Year 2040 traffic on all five on-ramps. No ramp meter queues are 
expected to back onto the arterials and disrupt their operations. 
 
3.8.4 Comparison of No Build and Project Conditions 
 
A summary of study intersection LOS, v/c ratios and average delays under No Build Condition, 
Project traffic under No Build lane geometrics, and Project traffic with proposed improvements, 
is provided in Tables 3.8.2 and 3.8.3 for Opening Year 2020 traffic, and Tables 3.8.4 and 3.8.5 
for Design Year 2040 traffic.  
 
For Year 2020 and 2040, the new signalized intersection of I-405 Northbound Ramps and 
northbound Magnolia Street is expected to operate at LOS A during the peak hours under the 
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Project Condition. The widening of Magnolia Street and the improved I-405 Southbound Off-
Ramp under Project Condition, which resulted in additional lanes on both Magnolia Street and  
I-405 Southbound Off-Ramp, allows the I-405 Southbound Off-Ramp/Magnolia Street 
intersection to operate at LOS C or better compared to LOS F under Year 2040 No Build 
Condition.  
 
Under Year 2020 and 2040 Project conditions, with the exception of the intersection of Magnolia 
Street/Warner Avenue, all other study intersections are expected to operate at LOS C or better. 
The intersection of Magnolia Street/Warner Avenue with Year 2020 traffic is expected to operate 
at LOS D during the AM peak hour under both the No Build and Project Conditions. However, 
the v/c ratio is expected to improve from 0.98 under No Build Condition to 0.86 under the 
Project Condition. During the PM peak hour the intersection of Magnolia Street/Warner Avenue 
with Year 2020 traffic is expected to operate at LOS F under the No Build Condition compared 
to LOS D under the Project Condition. The v/c ratio is expected to improve from 1.01 under the 
No Build Condition to 0.88 under the Project Condition. 
 
The intersection of Magnolia Street/Warner Avenue with Year 2040 traffic is expected to operate 
at LOS F during the AM peak hour under the No Build Condition and LOS D under the Project 
Condition. During the PM peak hour, the intersection of Magnolia Street/Warner Avenue with 
Year 2040 traffic is expected to operate at LOS F under both No Build and Project Conditions. 
As identified in Tables 3.8.4 and 3.8.5, the intersection overall v/c ratios and average 
intersection delays are expected to be better under the Project Condition with the proposed 
improvements than under the No Build Condition. 
 
The following is a comparison of expected queues and available storage at study intersections for 
Design Year 2040 traffic for both No Build and Project Conditions presented in Figures 3.8.6 
and 3.8.10, respectively. Locations where queues exceeded turn pocket storage, under No Build 
or Project Condition, are identified below.  
 

Magnolia Street/Warner Avenue: 
 

 The northbound left-turn movement will experience a queue of 290 feet under the No 
Build Condition exceeding the pocket storage length of 220 feet. The addition of a 
second northbound left-turn lane with the Project will reduce the queues to approximately 
130 feet allowing them to fit within the turn pocket. 
 

 The southbound left-turn movement will experience a queue of 190 feet under the No 
Build Condition compared to 300 feet under the Project Condition. The Project will 
increase the existing 200 feet left-turn pocket to 440 feet. 
 

 The eastbound left-turn movement will experience a queue of 250 feet under the No 
Build Condition compared to 260 feet under the Project Condition. The queues will 
slightly exceed available storage of 240 feet under No Build and Project Conditions. The 
storage for the eastbound left-turn at Magnolia Street/Warner Avenue cannot be 
increased due to the existing left-turn pocket that provides local access to the driveway 
for the Hospital located in the southwest quadrant of the intersection. 
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Magnolia Street/Heil Avenue: 
 

 The westbound left-turn movement will experience a queue of 300 feet under the No 
Build Condition compared to 340 feet under the Project Condition. The Project will 
increase the existing 150 feet left-turn pocket to 350 feet. 

 
The new signalized intersection of I-405 Northbound Off-Ramp/Magnolia Street and the 
currently signalized intersection of I-405 Southbound Off-Ramp/Magnolia Street are both 
expected to have adequate vehicle queue storage to accommodate Year 2040 peak hour off-ramp 
traffic. An average of 780 feet per lane queue storage is provided for the two right-turn lanes at 
the improved I-405 Northbound Off-Ramp. An average of 620 feet per lane queue storage is 
provided for the two left-turn lanes, and an average of 800 feet per lane queue storage is 
provided for the two right-turn lanes at the improved I-405 Southbound Off-Ramp. 
 
Table 3.8.6 provides a summary of the number of on-ramp lanes (General Purpose vs. HOV 
lanes), the total on-ramp metering storage, and length of maximum queues with different ramp 
metering rates at the Magnolia Street and Warner Avenue Interchange for both No Build and 
Project Conditions. A comparison of the ramp metering analysis between the No Build and 
Project Conditions indicate that, while there will not be adequate vehicle queue storage on one 
on-ramp under the No Build Condition, the increased storage along with two general purpose 
lanes being provided at that on-ramp under the Project Condition will be sufficient to 
accommodate Year 2040 traffic. All five on-ramps will have adequate storage to accommodate 
Year 2040 traffic under the Project Condition. 
 
The Project will increase ramp meter storage on two of the five on-ramps at the interchange. The 
proposed improvements under Project Condition will result in a net increase in storage of 700 
lane-feet for the I-405 Northbound (loop) On-Ramp from northbound Magnolia Street, and an 
increase of 675 lane-feet for the I-405 Southbound (loop) On-Ramp from southbound Magnolia 
Street. The additional vehicle storage is achieved through ramp widening and additional ramp 
lengths. The I-405 Southbound On-Ramp from eastbound Warner Avenue will experience a net 
decrease of 700 lane-feet in available on-ramp storage due to the widening of the I-405 freeway. 
The I-405 Northbound On-Ramp from westbound Warner Avenue will also experience a net 
decrease of 550 lane-feet in available on-ramp storage due to the widening of the I-405 freeway 
and the braiding of the ramps. Additionally, the I-405 Northbound On-Ramp from southbound 
Magnolia Street will experience a net decrease of 130 lane-feet in available on-ramp storage due 
to the widening of the I-405 freeway. 
 
3.8.5 Significant Traffic Impacts 
 
Based on the LOS analysis for the Magnolia Street and Warner Avenue Interchange intersections, 
and the results as documented in Tables 3.8.2 and 3.8.3 for Year 2020 traffic, and Tables 3.8.4 
and 3.8.5 for Year 2040 traffic, the following intersections meet the significant impact criteria. 
Mitigations were developed for locations that met the impact threshold. Mitigations are included in 
Section 3.8.3 under project proposed improvements, and summarized below under each impacted 
intersection. 
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Intersection:  Magnolia Street/Warner Avenue 
 

Impact Year: 
2040 – AM and PM peak hours 

Volume-to-Capacity Ratios: 
 No Build Condition (2040): AM – 1.00 and PM – 1.07 
 Project Traffic (2040) without Improvements: AM – 1.03 and PM – 1.12 
 Project Traffic (2040) with Mitigations: AM – 0.99 and PM – 1.01 
 
Project proposed mitigations at Magnolia Street/Warner Avenue include: 

 Convert the southbound right-turn lane on Magnolia Street at Warner Avenue to a shared 
through/right-turn lane. Extend the third southbound through lane on Magnolia Street 
south of the intersection. 

 Provide dual northbound left-turn lanes on Magnolia Street at Warner Avenue. 

 Extend the southbound dual left-turn pocket from the existing 200 feet to approximately 
440 feet of queue storage. 
 

3.8.6 Pedestrian Paths and Bikeways 
 
Existing and proposed pedestrian paths and/or bikeways at the Magnolia Street and Warner 
Avenue Interchange are included on Figure 3.8.11. 
 



V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1 Heil Ave Magnolia St Existing Traffic Signal 0.75 22.3 C 0.51 16.1 B

2
I‐405 NB On‐Ramp 

(from SB Magnolia St)
Magnolia St

Unsignalized 

On‐Ramp
0.07 ‐‐ ‐‐ 0.05 ‐‐ ‐‐

3
I‐405 NB Off‐Ramp 

(to NB Magnolia St)
Magnolia St

Unsignalized Loop 

Off‐Ramp
0.13 ‐‐ ‐‐ 0.34 ‐‐ ‐‐

4
I‐405 NB On‐Ramp 

(from NB Magnolia St)
Magnolia St

Unsignalized Loop 

On‐Ramp
0.37 ‐‐ ‐‐ 0.26 ‐‐ ‐‐

5
I‐405 SB On‐Ramp

(from SB Magnolia St)
Magnolia St

Unsignalized Loop 

On‐Ramp
0.66 ‐‐ ‐‐ 0.23 ‐‐ ‐‐

6
I‐405 SB Off‐Ramp 

(to NB & SB Magnolia St)
Magnolia St Existing Traffic Signal 0.88 23.0 C 0.77 18.0 B

7 Warner Ave Magnolia St Existing Traffic Signal 0.91 45.5 D 0.94 47.6 D

8 Warner Ave
I‐405 SB On‐Ramp 

(from EB Warner Ave)
Unsignalized On‐Ramp 0.45 ‐‐ ‐‐ 0.23 ‐‐ ‐‐

9 Warner Ave
I‐405 SB Off‐Ramp 

(to EB Warner Ave)

Unsignalized Loop 

Off‐Ramp
0.17 ‐‐ ‐‐ 0.36 ‐‐ ‐‐

10 Warner Ave
I‐405 NB Off‐Ramp 

(to WB Warner Ave)

Unsignalized Loop 

Off‐Ramp
0.32 ‐‐ ‐‐ 0.42 ‐‐ ‐‐

11 Warner Ave
I‐405 NB On‐Ramp

(from WB Warner Ave)
Unsignalized On‐Ramp 0.17 ‐‐ ‐‐ 0.27 ‐‐ ‐‐

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

AM Peak Hour PM Peak Hour

East/West Street North/South Street

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix K.

3.  Level of Service analysis worksheets are included in Appendix K.

Table 3.8.1: Magnolia Street & Warner Avenue Interchange

Existing (2009) Levels of Service ‐ AM/PM Peak Hours

No.

Location

Traffic Control/

Comments

Existing Level of Service 

(Year 2009)
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V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1 Heil Ave Magnolia St
Existing Traffic 

Signal
0.82 25.2 C 0.83 25.5 C 0.83 26.7 C N ‐‐

2
I‐405 NB On‐Ramp 

(from SB Magnolia St)
Magnolia St

Unsignalized 

On‐Ramp
0.09 ‐‐ ‐‐ 0.09 ‐‐ ‐‐ 0.17 ‐‐ ‐‐

3
I‐405 NB Off‐Ramp 

(to NB Magnolia St)
Magnolia St

Unsignalized Loop 

Off‐Ramp
0.16 ‐‐ ‐‐ 0.16 ‐‐ ‐‐

4
I‐405 NB On‐Ramp 

(from NB Magnolia St)
Magnolia St

Unsignalized Loop 

On‐Ramp
0.40 ‐‐ ‐‐ 0.40 ‐‐ ‐‐

3 & 

4

I‐405 NB

(On‐Ramp & Off‐Ramp to

Magnolia St)

Magnolia St
Proposed Traffic 

Signal
0.47 1.3 A

5
I‐405 SB On‐Ramp

(from SB Magnolia St)
Magnolia St

Unsignalized Loop 

On‐Ramp
0.71 ‐‐ ‐‐ 0.71 ‐‐ ‐‐

6
I‐405 SB Off‐Ramp 

(to NB & SB Magnolia St)
Magnolia St

Existing Traffic 

Signal
0.97 36.7 D 0.99 38.7 D N ‐‐

7 Warner Ave Magnolia St
Existing Traffic 

Signal
0.98 53.1 D 0.99 53.3 D 0.86 46.0 D N ‐‐

8 Warner Ave
I‐405 SB On‐Ramp 

(from EB Warner Ave)

Unsignalized 

On‐Ramp
0.46 ‐‐ ‐‐ 0.46 ‐‐ ‐‐ 0.46 ‐‐ ‐‐

9 Warner Ave
I‐405 SB Off‐Ramp 

(to EB Warner Ave)

Unsignalized Loop 

Off‐Ramp
0.35 ‐‐ ‐‐ 0.35 ‐‐ ‐‐ 0.35 ‐‐ ‐‐

10 Warner Ave
I‐405 NB Off‐Ramp 

(to WB Warner Ave)

Unsignalized Loop 

Off‐Ramp
0.34 ‐‐ ‐‐ 0.34 ‐‐ ‐‐ 0.34 ‐‐ ‐‐

11 Warner Ave
I‐405 NB On‐Ramp

(from WB Warner Ave)

Unsignalized 

On‐Ramp
0.18 ‐‐ ‐‐ 0.18 ‐‐ ‐‐ 0.18 ‐‐ ‐‐

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

4.  No Build Condition analysis is based on No Build traffic and geometry.

5.  Project Condition (Build traffic) No Improvements ‐ Analysis is based on Project traffic under No Build Geometry.

6.  Project Condition (Build traffic) With Improvements ‐ Analysis is based on Project traffic under Build Geometry.

Table 3.8.2: Magnolia Street & Warner Avenue Interchange

Opening Year (2020) Levels of Service ‐ AM Peak Hour

3.  Level of Service analysis worksheets are included in Appendix K.

0.77

Project Condition (Build Traffic)

No Improvements

(No Build Geometry)
No

9.6

With Improvements

(Build Geometry)

Location

North/South Street

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix K.

A

N/AN/A

East/West Street

No Build ConditionTraffic Control/

Comments

AM Peak Hour

N/A

Ex
ce
e
d
s 
Im

p
ac
t 
Th

re
sh
o
ld

Im
p
ac
t 
M
it
ig
at
e
d

N/A

N/A

N/A

N/A

N/A

N/A

N/A
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V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1 Heil Ave Magnolia St
Existing Traffic 

Signal
0.63 18.5 B 0.65 18.9 B 0.65 18.4 B N ‐‐

2
I‐405 NB On‐Ramp 

(from SB Magnolia St)
Magnolia St

Unsignalized 

On‐Ramp
0.05 ‐‐ ‐‐ 0.05 ‐‐ ‐‐ 0.10 ‐‐ ‐‐

3
I‐405 NB Off‐Ramp 

(to NB Magnolia St)
Magnolia St

Unsignalized Loop 

Off‐Ramp
0.45 ‐‐ ‐‐ 0.45 ‐‐ ‐‐

4
I‐405 NB On‐Ramp 

(from NB Magnolia St)
Magnolia St

Unsignalized Loop 

On‐Ramp
0.28 ‐‐ ‐‐ 0.28 ‐‐ ‐‐

3 & 

4

I‐405 NB

(On‐Ramp & Off‐Ramp to

Magnolia St)

Magnolia St
Proposed Traffic 

Signal
0.70 6.1 A

5
I‐405 SB On‐Ramp

(from SB Magnolia St)
Magnolia St

Unsignalized Loop 

On‐Ramp
0.24 ‐‐ ‐‐ 0.24 ‐‐ ‐‐

6
I‐405 SB Off‐Ramp 

(to NB & SB Magnolia St)
Magnolia St

Existing Traffic 

Signal
0.83 16.7 B 0.83 16.4 B N ‐‐

7 Warner Ave Magnolia St
Existing Traffic 

Signal
1.01 53.8 F* 1.02 55.4 F* 0.88 43.8 D N ‐‐

8 Warner Ave
I‐405 SB On‐Ramp 

(from EB Warner Ave)

Unsignalized 

On‐Ramp
0.24 ‐‐ ‐‐ 0.24 ‐‐ ‐‐ 0.24 ‐‐ ‐‐

9 Warner Ave
I‐405 SB Off‐Ramp 

(to EB Warner Ave)

Unsignalized Loop 

Off‐Ramp
0.38 ‐‐ ‐‐ 0.38 ‐‐ ‐‐ 0.38 ‐‐ ‐‐

10 Warner Ave
I‐405 NB Off‐Ramp 

(to WB Warner Ave)

Unsignalized Loop 

Off‐Ramp
0.52 ‐‐ ‐‐ 0.52 ‐‐ ‐‐ 0.52 ‐‐ ‐‐

11 Warner Ave
I‐405 NB On‐Ramp

(from WB Warner Ave)

Unsignalized 

On‐Ramp
0.29 ‐‐ ‐‐ 0.29 ‐‐ ‐‐ 0.29 ‐‐ ‐‐

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

5.  No Build Condition analysis is based on No Build traffic and geometry.

6.  Project Condition (Build traffic) No Improvements ‐ Analysis is based on Project traffic under No Build Geometry.

7.  Project Condition (Build traffic) With Improvements ‐ Analysis is based on Project traffic under Build Geometry.

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix K.

Table 3.8.3: Magnolia Street & Warner Avenue Interchange

Opening Year (2020) Levels of Service ‐ PM Peak Hour

No Build Condition

East/West Street North/South Street

Location

Ex
ce
e
d
s 
Im

p
ac
t 
Th

re
sh
o
ld

No Improvements

(No Build Geometry)
No

PM Peak Hour

N/A

N/A

N/A

N/A

4.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

Traffic Control/

Comments

N/A

0.71

With Improvements

(Build Geometry)

3.  Level of Service analysis worksheets are included in Appendix K.

N/A

N/A

N/A

N/A
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N/A

10.9

Project Condition (Build Traffic)

B
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V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1 Heil Ave Magnolia St
Existing Traffic 

Signal
0.87 28.7 C 0.89 32.1 C 0.89 33.0 C N ‐‐

2
I‐405 NB On‐Ramp 

(from SB Magnolia St)
Magnolia St

Unsignalized 

On‐Ramp
0.09 ‐‐ ‐‐ 0.09 ‐‐ ‐‐ 0.19 ‐‐ ‐‐

3
I‐405 NB Off‐Ramp 

(to NB Magnolia St)
Magnolia St

Unsignalized Loop 

Off‐Ramp
0.17 ‐‐ ‐‐ 0.17 ‐‐ ‐‐

4
I‐405 NB On‐Ramp 

(from NB Magnolia St)
Magnolia St

Unsignalized Loop 

On‐Ramp
0.42 ‐‐ ‐‐ 0.42 ‐‐ ‐‐

3 & 

4

I‐405 NB

(On‐Ramp & Off‐Ramp to 

Magnolia St)

Magnolia St
Proposed Traffic 

Signal
0.52 1.3 A

5
I‐405 SB On‐Ramp

(from SB Magnolia St)
Magnolia St

Unsignalized Loop 

On‐Ramp
0.73 ‐‐ ‐‐ 0.73 ‐‐ ‐‐

6
I‐405 SB Off‐Ramp 

(to NB & SB Magnolia St)
Magnolia St

Existing Traffic 

Signal
1.02 37.8 F* 1.15 70.4 F* N* ‐‐

7 Warner Ave Magnolia St
Existing Traffic 

Signal
1.00 62.6 F* 1.03 62.5 F* 0.99 54.4 D Y Y

8 Warner Ave
I‐405 SB On‐Ramp 

(from EB Warner Ave)

Unsignalized 

On‐Ramp
0.47 ‐‐ ‐‐ 0.47 ‐‐ ‐‐ 0.47 ‐‐ ‐‐

9 Warner Ave
I‐405 SB Off‐Ramp (to 

EB Warner Ave)

Unsignalized Loop 

Off‐Ramp
0.46 ‐‐ ‐‐ 0.46 ‐‐ ‐‐ 0.46 ‐‐ ‐‐

10 Warner Ave
I‐405 NB Off‐Ramp 

(to WB Warner Ave)

Unsignalized Loop 

Off‐Ramp
0.35 ‐‐ ‐‐ 0.35 ‐‐ ‐‐ 0.35 ‐‐ ‐‐

11 Warner Ave
I‐405 NB On‐Ramp 

(from WB Warner Ave)

Unsignalized 

On‐Ramp
0.19 ‐‐ ‐‐ 0.19 ‐‐ ‐‐ 0.19 ‐‐ ‐‐

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

5.  No Build Condition analysis is based on No Build traffic and geometry.

6.  Project Condition (Build traffic) No Improvements ‐ Analysis is based on Project traffic under No Build Geometry.

7.  Project Condition (Build traffic) With Improvements ‐ Analysis is based on Project traffic under Build Geometry.

8.  N*: The improvements are part of the project. The increase in the intersection V/C does not exceed the significant impact threshold 

     based on the difference between the “No Build Condition” and the “Project Condition ‐ With Improvements”.

N/A

N/A

No

East/West Street

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix K.

N/A

N/A

N/A

N/A

N/A

N/A

B

Location

3.  Level of Service analysis worksheets are included in Appendix K.

N/A

No Build Condition
With Improvements

(Build Geometry)

Project Condition (Build Traffic)

No Improvements

(No Build Geometry)

N/A

Table 3.8.4: Magnolia Street & Warner Avenue Interchange

Design Year (2040) Levels of Service ‐ AM Peak Hour

Ex
ce
e
d
s 
Im

p
ac
t 
Th

re
sh
o
ld

Im
p
ac
t 
M
it
ig
at
e
d

4.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

Traffic Control/

Comments

AM Peak Hour

0.85

North/South Street

11.7
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V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1 Heil Ave Magnolia St
Existing Traffic 

Signal
0.71 20.3 C 0.78 22.4 C 0.78 22.3 C N ‐‐

2
I‐405 NB On‐Ramp 

(from SB Magnolia St)
Magnolia St

Unsignalized 

On‐Ramp
0.05 ‐‐ ‐‐ 0.05 ‐‐ ‐‐ 0.10 ‐‐ ‐‐

3
I‐405 NB Off‐Ramp 

(to NB Magnolia St)
Magnolia St

Unsignalized Loop 

Off‐Ramp
0.52 ‐‐ ‐‐ 0.52 ‐‐ ‐‐

4
I‐405 NB On‐Ramp 

(from NB Magnolia St)
Magnolia St

Unsignalized Loop 

On‐Ramp
0.30 ‐‐ ‐‐ 0.30 ‐‐ ‐‐

3 & 

4

I‐405 NB

(On‐Ramp & Off‐Ramp to 

Magnolia St)

Magnolia St
Proposed Traffic 

Signal
0.82 10.3 B

5
I‐405 SB On‐Ramp

(from SB Magnolia St)
Magnolia St

Unsignalized Loop 

On‐Ramp
0.25 ‐‐ ‐‐ 0.25 ‐‐ ‐‐

6
I‐405 SB Off‐Ramp 

(to NB & SB Magnolia St)
Magnolia St

Existing Traffic 

Signal
0.88 20.2 C 0.95 25.9 C N ‐‐

7 Warner Ave Magnolia St
Existing Traffic 

Signal
1.07 63.0 F* 1.12 75.4 F* 1.01 58.9 F* N* ‐‐

8 Warner Ave
I‐405 SB On‐Ramp 

(from EB Warner Ave)

Unsignalized 

On‐Ramp
0.25 ‐‐ ‐‐ 0.25 ‐‐ ‐‐ 0.25 ‐‐ ‐‐

9 Warner Ave
I‐405 SB Off‐Ramp (to 

EB Warner Ave)

Unsignalized Loop 

Off‐Ramp
0.40 ‐‐ ‐‐ 0.40 ‐‐ ‐‐ 0.40 ‐‐ ‐‐

10 Warner Ave
I‐405 NB Off‐Ramp 

(to WB Warner Ave)

Unsignalized Loop 

Off‐Ramp
0.59 ‐‐ ‐‐ 0.59 ‐‐ ‐‐ 0.59 ‐‐ ‐‐

11 Warner Ave
I‐405 NB On‐Ramp 

(from WB Warner Ave)

Unsignalized 

On‐Ramp
0.30 ‐‐ ‐‐ 0.30 ‐‐ ‐‐ 0.30 ‐‐ ‐‐

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

5.  No Build Condition analysis is based on No Build traffic and geometry.

6.  Project Condition (Build traffic) No Improvements ‐ Analysis is based on Project traffic under No Build Geometry.

7.  Project Condition (Build traffic) With Improvements ‐ Analysis is based on Project traffic under Build Geometry.

8.  N*: The improvements are part of the project. The increase in the intersection V/C does not exceed the significant impact threshold 

     based on the difference between the “No Build Condition” and the “Project Condition ‐ With Improvements”.

20.7

N/A

N/A

N/A

3.  Level of Service analysis worksheets are included in Appendix K.

C

N/A

4.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

0.80

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix K.

N/A

N/A

N/A

N/A

PM Peak Hour

Traffic Control/

Comments

N/A N/A

East/West Street

Table 3.8.5: Magnolia Street & Warner Avenue Interchange

Design Year (2040) Levels of Service ‐ PM Peak Hour

Ex
ce
e
d
s 
Im

p
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t 
Th
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o
ld

Im
p
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t 
M
it
ig
at
e
d

Location

No Build Condition
With Improvements

(Build Geometry)

Project Condition (Build Traffic)

No Improvements

(No Build Geometry)
No

North/South Street
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Albert Grover & Associates 3.9-1 Orange County Transportation Authority 

3.9 Beach Boulevard (SR-39) and Edinger Avenue Interchange 
 
 
The following intersections are included in the traffic analysis at the I-405/Beach Boulevard 
(SR-39) and Edinger Avenue Freeway Interchange located in the Cities of Huntington Beach and 
Westminster:  
 

 Beach Boulevard and McFadden Avenue 
 Southbound Beach Boulevard and I-405 Northbound On-Ramp 
 Southbound Beach Boulevard and I-405 Northbound (loop) Off-Ramp 
 Northbound Beach Boulevard and I-405 Southbound (loop) Off-Ramp 
 Northbound Beach Boulevard and I-405 Northbound (loop) On-Ramp 
 Northbound Beach Boulevard and I-405 Northbound Off-Ramp 
 Center Avenue and Beach Boulevard 
 Center Avenue and I-405 Southbound On and Off-Ramps 
 Edinger Avenue and Beach Boulevard 
 Eastbound Edinger Avenue and I-405 Southbound On-Ramp 

 
Level of Service (LOS) analysis and Volume-to-Capacity (v/c) ratio calculation worksheets for 
the Beach Boulevard and Edinger Avenue Interchange, for the existing (2009), No Build and 
Project Conditions for both Opening Year (2020) and Design Year (2040) are provided in 
Appendix L. A traffic signal warrant analysis conducted for the intersection of Beach 
Boulevard/I-405 Northbound Ramps is also included. The Beach Boulevard and Edinger Avenue 
ramp metering queuing analysis worksheets are also included. 
 
3.9.1 Existing Conditions (Year 2009) 
 
The I-405/Beach Boulevard interchange is currently a full-cloverleaf interchange with one 
tangent ramp located on Edinger Avenue, and the Southbound on/off-ramps for southbound 
Beach Boulevard located on Center Avenue. The intersections of I-405 Southbound 
Ramps/Center Avenue and Beach Boulevard/Center Avenue are currently signalized. All other 
ramp/arterial intersections are currently not signalized and provide continuous right turns. The  
I-405/Beach Boulevard interchange is busy throughout the day and experiences periods of 
congestion during the a.m. and p.m. peak hours. While Beach Boulevard is an eight-lane facility 
approaching the I-405 interchange, it provides for three through lanes and an auxiliary lane in 
each direction within the body of the interchange. Existing intersection lane geometrics and peak 
hour traffic volumes (2009) are included in Figure 3.9.1. A summary of Levels of Service for 
AM and PM peak hours for existing conditions, including traffic control at study intersections, is 
provided in Table 3.9.1. The LOS analysis conducted of existing conditions indicates that two of 
the study intersections currently operate at LOS E during the peak hours. They are the signalized 
intersections of Beach Boulevard/McFadden Avenue and Beach Boulevard/Edinger Avenue. All 
other study intersections are currently operating at LOS C or better.  
 



I-405 Improvement Project Traffic Study  Arterial and Interchange Component 
  Beach Boulevard and Edinger Avenue Interchange 

Albert Grover & Associates 3.9-2 Orange County Transportation Authority 

A comparison of existing vehicle queuing (higher of AM or PM peak hour 95th percentile 
queues) and available queue storage (in feet) is included in Figure 3.9.2. During the peak hours, 
the southbound left-turn movement at Beach Boulevard/Edinger Avenue currently experiences 
queues of approximately 380 feet exceeding the left-turn pocket. Additionally, the eastbound 
left-turn movement at Beach Boulevard/McFadden Avenue also experiences queues of 320 feet 
exceeding the left-turn pocket. During the peak hours, the northbound right-turn experiences 
queues of 470 feet which extend past the turn pocket and into the fourth northbound through lane 
on Beach Boulevard. 
 
The interchange of I-405/Beach Boulevard is currently congested during the peak hours due to 
inadequate capacity on the freeway ramps. During the a.m. peak hour, the constrained capacity 
of the single lane at the ramp meter along the on-ramp from northbound Beach Boulevard to the 
Northbound I-405 results in queues of vehicles on Beach Boulevard waiting to get onto I-405. 
Similarly, eastbound Edinger Avenue to Southbound I-405 is also experiencing large queues of 
vehicles waiting to get on I-405, which negatively impacts the operations at the Beach 
Boulevard/Edinger Avenue intersection.  
 
3.9.2 No Build Conditions (Year 2020 and 2040) 
 
The No Build condition lane geometrics at this interchange are the same as existing as there are 
no approved improvement projects within the study area. The No Build condition peak hour 
traffic volumes and lane geometrics for the Beach Boulevard and Edinger Avenue Interchange 
for Years 2020 and 2040 are provided in Figures 3.9.3 and 3.9.4, respectively. 
  
Summaries of Levels of Service for AM and PM peak hours for Year 2020 No Build conditions 
are provided in Tables 3.9.2 and 3.9.3, respectively. Similarly, summaries of Levels of Service 
for AM and PM peak hours for Year 2040 No Build conditions are provided in Tables 3.9.4 and 
3.9.5, respectively. During the AM and PM peak hours, under both Year 2020 and 2040 No 
Build conditions, the signalized intersections of Beach Boulevard/McFadden Avenue and Beach 
Boulevard/Edinger Avenue are expected to operate at LOS F with v/c ratios in excess of 1.0. 
Additionally, during the PM peak hour, the signalized intersection of Beach Boulevard/Center 
Avenue is expected to operate at LOS F under Year 2040 No Build Condition. 
 
A comparison of expected vehicle queue storage needs (the higher of AM or PM Peak Hours) 
versus available queue storage under No Build conditions for the Beach Boulevard and Edinger 
Avenue Interchange for Year 2020 and 2040 is provided in Figures 3.9.5 and 3.9.6, 
respectively. The eastbound right-turn movement on Center Avenue at Beach Boulevard is 
expected to experience queues that exceed available storage under the 2040 No Build condition. 
Additionally, the southbound (off-ramp) left-turn movement at Center Avenue is expected to 
have queues of 430 feet, which is longer than the available storage of 370 feet. During the peak 
hours, the southbound left-turn movement at Beach Boulevard/Edinger Avenue is expected to 
experience queues of approximately 640 feet exceeding the left-turn pocket. In addition, the 
northbound right-turn movement is expected to experience queues of 590 feet which will extend 
past the turn pocket and into the fourth northbound through lane on Beach Boulevard. 
Additionally, the westbound left-turn movement queues at Beach Boulevard/Edinger Avenue are 
expected to exceed the left-turn pocket during the peak hours. The eastbound and westbound 
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left-turn movements at Beach Boulevard/McFadden Avenue are expected to exceed the turn 
pockets during the peak hours. 
 
An analysis was conducted of the on-ramps under the No Build Condition to identify potential 
queuing resulting from ramp metering. The analysis was conducted using projected Year 2040 
AM/PM peak hour traffic volumes and different ramp metering rates. The length of potential 
maximum queues was determined for the AM and PM peak hours and compared against available 
vehicle queue storage for the No Build Condition. The ramp metering analysis (see Table 3.9.6) 
indicates that there will not be adequate vehicle queue storage on one on-ramp under the No 
Build Condition. Inadequate queue storage under No Build Conditions on the I-405 Northbound 
(loop) On-Ramp from northbound Beach Boulevard is expected to result in ramp meter queues 
backing onto Beach Boulevard and disrupting arterial operations. 
 
3.9.3 Project Conditions (Year 2020 and 2040) 
 
The Project Condition peak hour traffic volumes and proposed lane geometrics for the Beach 
Boulevard and Edinger Avenue Interchange for Year 2020 and 2040 are provided in Figures 
3.9.7 and 3.9.8, respectively. 
 
The following are the proposed improvements at the Beach Boulevard and Edinger Avenue 
Interchange for Project Conditions: 
 

 Replace the existing cloverleaf interchange at Beach Boulevard with a proposed partial 
cloverleaf interchange design eliminating the loop off-ramps. Remove the northbound 
and southbound collector-distributor roads. 

o Consolidate all northbound off-ramp traffic to a single improved I-405 
Northbound Off-Ramp at Beach Boulevard by widening the existing Northbound 
Off-Ramp to northbound Beach Boulevard and relocating it southerly of its 
current location. Remove the existing I-405 Northbound (loop) Off-Ramp to 
southbound Beach Boulevard. 

o Relocate the existing I-405 Northbound On-Ramp (from southbound Beach 
Boulevard) southerly of its current location, to be opposite the relocated 
Northbound Off-Ramp. Remove the HOV by-pass lane and provide two General 
Purpose lanes for additional queue storage on the on-ramp. 

o Signalize the reconfigured intersection of Beach Boulevard and the I-405 
Northbound Off-Ramp to allow left-turns. Replace the free right-turn lane for the 
I-405 Northbound Off-Ramp to northbound Beach Boulevard with left and right-
turn lanes controlled by the traffic signal. Provide a total of five lanes at the I-405 
Northbound Off-Ramp terminus at Beach Boulevard. This includes two left-turn 
lanes, two right-turn lanes, and a shared left-turn and right-turn lane. Provide 
vehicle queue storage of 790 feet per lane (five lanes) at the I-405 Northbound 
Off-Ramp terminus at Beach Boulevard. 
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o Widen the existing I-405 Northbound (loop) On-Ramp from northbound Beach 
Boulevard to two lanes and provide increased on-ramp metering queue storage.  

o At the intersection of northbound Beach Boulevard and the I-405 Northbound On-
Ramp, provide an exclusive right-turn pocket and a shared through/right-turn lane 
on northbound Beach Boulevard, thereby allowing for two lanes onto the 
northbound ramp.  

o Consolidate all southbound off-ramp traffic to a single improved I-405 
Southbound Off-Ramp at Center Avenue. Remove the existing I-405 Southbound 
(loop) Off-Ramp to northbound Beach Boulevard.  

o Add a third left-turn lane at the I-405 Southbound Off-Ramp intersection with 
Center Avenue. Increase queue storage from the existing 370 feet per lane to 510 
feet per lane. 

o Provide additional on-ramp metering queue storage for the improved I-405 
Southbound On-Ramp from Center Avenue. 

 
 Add a fifth lane on Beach Boulevard in each direction under the I-405 bridge by 

relocating the sidewalks under the overcrossing behind the columns. The northbound fifth 
lane becomes an exclusive right-turn only lane at McFadden Avenue. The southbound 
fifth lane becomes an exclusive right-turn only lane at Center Avenue. 

 
 At the intersection of southbound Beach Boulevard and Center Avenue provide for an 

exclusive right-turn lane and a shared through/right-turn lane on southbound Beach 
Boulevard. 

 
 Add a third eastbound right-turn lane on Center Avenue at Beach Boulevard. Increase the 

eastbound Center Avenue left-turn queue storage to 270 feet per lane and right-turn 
queue storage to 450 feet per lane. 
 

 At the intersection of Beach Boulevard and Center Avenue, provide a fifth northbound 
through lane on Beach Boulevard. 

 
 Add a fourth northbound through lane on Beach Boulevard at Edinger Avenue.  

 
 Widen the Edinger Avenue overcrossing to provide two westbound through lanes and 

two eastbound through lanes. The third eastbound through lane on Edinger Avenue from 
Beach Boulevard is dropped at the bridge overcrossing. 

 
 At the intersection of eastbound Edinger Avenue and the I-405 Southbound On-Ramp, 

provide an exclusive right-turn and a shared through/right-turn lane on eastbound Edinger 
Avenue, thereby allowing for two lanes onto the southbound ramp. 

 
 Convert the existing eastbound right-turn only lane on Edinger Avenue at Beach 

Boulevard to a fourth through lane (with a shared right-turn) and extend the lane westerly 
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to Parkside Lane to increase vehicle queue storage. Sign and stripe to allow two curb-
lanes on eastbound Edinger Avenue at Beach Boulevard as freeway access lanes (to the 
Southbound On-Ramp at Edinger Avenue). 

 
 Provide additional queue storage lengths for the eastbound and westbound left-turns at 

Beach Boulevard/McFadden Avenue, and the southbound, eastbound and westbound left-
turns at Beach Boulevard/Edinger Avenue. 

 
A Traffic Signal Warrant analysis using the Peak Hour Warrant for the Opening Year (2020) 
conditions was conducted for the intersection of I-405 Northbound Ramps/Beach Boulevard. The 
analyses indicated that the traffic signal is warranted at this intersection. 
 
A LOS analysis was conducted for the Beach Boulevard and Edinger Avenue Interchange for 
Year 2020 and 2040 Project Conditions. Analysis was conducted for Project traffic under the No 
Build lane geometrics, and Project traffic with the proposed improvements. Summaries of Levels 
of Service for AM and PM peak hours for Year 2020 Project Conditions are provided in Tables 
3.9.2 and 3.9.3, respectively. Similarly, summaries of Levels of Service for AM and PM peak 
hours for Year 2040 Project Conditions are provided in Tables 3.9.4 and 3.9.5, respectively.  
 
The LOS analyses for Year 2040 Project Conditions with the proposed improvements indicate 
that the new signalized intersection of I-405 Northbound Ramps/Beach Boulevard is expected to 
operate at LOS B during the peak hours. Two other study intersections – Beach 
Boulevard/McFadden Avenue and Beach Boulevard/Edinger Avenue will continue to operate at 
LOS F during peak hours. The proposed improvements under Project Conditions will result in a 
decrease in average delay and v/c ratios at the two intersections when compared to the No Build 
Condition. Additionally, the intersection of Beach Boulevard/Center Avenue, during the PM 
peak hour, will improve from LOS F under No Build Condition to LOS C with the Project 
proposed improvements.  
  
Comparisons of expected vehicle queue storage needs (the higher of AM or PM Peak Hours) 
versus available queue storage under Project conditions for the Beach Boulevard and Edinger 
Avenue Interchange for Year 2020 and 2040 are provided in Figures 3.9.9 and 3.9.10, 
respectively. Peak hour queues for the southbound left-turn on Beach Boulevard at Edinger 
Avenue are expected to be greater than the available storage under the Project Condition, but are 
expected to be lower than under No Build condition.  
 
Under the Project Condition, an analysis was conducted of the on-ramps to identify potential 
queuing resulting from ramp metering. The analysis was conducted using projected Year 2040 
AM/PM peak hour traffic volumes and different ramp metering rates. The length of potential 
maximum queues was determined for the AM and PM peak hours and compared against available 
vehicle queue storage for the Project Condition. The ramp metering analysis (see Table 3.9.6) 
using a discharge rate of 900 vehicles per hour (vph) for single lane, and 1,500 vph for dual lanes 
(at the rate of 750 vph for each lane) indicates that the increased storage being provided under 
the Project Condition will be sufficient for Year 2040 traffic on all four on-ramps. No ramp 
meter queues are expected to back onto the arterials and disrupt their operations. 
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3.9.4 Comparison of No Build and Project Conditions 
 
A summary of study intersections LOS, v/c ratios and average delays under No Build Condition, 
Project traffic under No Build lane geometrics, and Project traffic with proposed improvements, 
is provided in Tables 3.9.2 and 3.9.3 for Opening Year 2020 traffic, and Tables 3.9.4 and 3.9.5 
for Design Year 2040 traffic.  
 
The new signalized intersection of I-405 Northbound Ramps/Beach Boulevard is expected to 
operate at LOS B during the peak hours under the Year 2040 Project Condition. Two other study 
intersections – Beach Boulevard/Edinger Avenue and Beach Boulevard/McFadden Avenue are 
expected to operate at LOS F during peak hours under No Build and Project Conditions. 
However, as identified in Tables 3.9.4 and 3.9.5, the intersection overall v/c ratios and average 
intersection delays are expected to be better under the Project Condition with the proposed 
improvements than under the No Build Condition. Additionally, the intersection of Beach 
Boulevard/Center Avenue, during the PM peak hour, will improve from LOS F under No Build 
Condition to LOS C with the Project proposed improvements. 
 
The following is a comparison of expected queues and available storage at study intersections for 
Design Year 2040 traffic for both No Build and Project Conditions presented in Figures 3.9.6 
and 3.9.10, respectively. Locations where queues exceeded turn pocket storage, under No Build 
or Project Condition, are identified below.  
 

I-405 Southbound Ramps/Center Avenue: 
 

 The southbound (off-ramp) left-turn movement will experience a queue of 430 feet 
exceeding the available storage of 370 feet under the No Build Condition. Under the 
Project Condition, with a third southbound (off-ramp) left-turn lane added, the queues 
will be reduced to 300 feet. The Project will provide queue storage of 510 feet for the 
southbound left-turn movement. 

 
Beach Boulevard/Center Avenue: 

 
 The eastbound right-turn movement will experience a queue of 440 feet exceeding the 

available storage of 350 feet under the No Build Condition. Under the Project Condition, 
with a third eastbound right-turn lane added, the queues will be reduced to 390 feet. The 
Project will provide queue storage of 450 feet for the eastbound right-turn movement. 
 

Beach Boulevard/Edinger Avenue: 
 

 The eastbound left-turn movement will experience a queue of 380 feet under the No 
Build Condition compared to 390 feet under the Project Condition. The project will 
increase the existing 340 feet left-turn pocket to 390 feet. 
 

 The westbound left-turn movement will experience a queue of 200 feet under the No 
Build Condition compared to 150 feet under the Project Condition. The Project will 
increase the existing 120 feet left-turn pocket to 220 feet. 



I-405 Improvement Project Traffic Study  Arterial and Interchange Component 
  Beach Boulevard and Edinger Avenue Interchange 

Albert Grover & Associates 3.9-7 Orange County Transportation Authority 

 The southbound left-turn movement will experience a queue of 640 feet under the No 
Build Condition compared to 490 feet under the Project Condition. The project will 
increase the existing 240 feet dual left-turn pocket to an average of 300 feet per lane by 
extending the existing left-turn pocket to Center Avenue.  

 
 The northbound right-turn movement will experience a queue of 590 feet under the No 

Build Condition compared to 570 feet under the Project Condition. The Project will 
provide a fourth northbound through lane along with a right-turn pocket of 170 feet. The 
queue storage for the northbound right-turn cannot be increased due to potential negative 
impacts to access, traffic circulation and parking in the retail development located in the 
southeast quadrant of the intersection.  

 
Beach Boulevard/McFadden Avenue: 

 
 The eastbound left-turn movement will experience a queue of 390 feet under the No 

Build Condition compared to 400 feet under the Project Condition. The project will 
increase the existing 180 feet left-turn pocket to an average of 250 feet per lane. The 
storage for the eastbound left-turn cannot be increased further due to the existing local 
access at Pacific Street (eastbound left-turn pocket) located to the immediate east.  

 
 The westbound left-turn movement will experience a queue of 370 feet under the No 

Build Condition compared to 360 feet under the Project Condition. The project will 
increase the existing 280 feet left-turn pocket to 360 feet. 

 
The new signalized intersection of I-405 Northbound Off-Ramp at Beach Boulevard and the 
improved I-405 Southbound Off-Ramp at Center Avenue are both expected to have adequate 
vehicle queue storage to accommodate Year 2040 peak hour off-ramp traffic. An average of 790 
feet per lane queue storage is provided for the single consolidated I-405 Northbound Off-Ramp 
at Beach Boulevard and 510 feet per lane queue storage is provided for the single consolidated I-
405 Southbound Off-Ramp at Center Avenue. 
 
Table 3.9.6 provides a summary of the number of on-ramp lanes (General Purpose vs. HOV 
lanes), the total on-ramp metering storage, and length of maximum queues with different ramp 
metering rates at the Beach Boulevard and Edinger Avenue Interchange for both No Build and 
Project Conditions. A comparison of the ramp metering analysis between the No Build and 
Project Conditions indicates that, while there will not be adequate vehicle queue storage on one 
on-ramp under the No Build Condition, the increased storage being provided under the Project 
Condition will be sufficient to accommodate Year 2040 traffic on all four on-ramps. 
 
The Project will increase ramp meter storage on all four on-ramps at the interchange. The 
proposed improvements under the Project Condition will result in a net increase in storage of 900 
lane-feet for the I-405 Northbound On-Ramp from southbound Beach Boulevard, an increase of 
1,425 lane-feet for the I-405 Northbound (loop) On-Ramp from northbound Beach Boulevard, an 
increase of 1,050 lane-feet for the I-405 Southbound On-Ramp at Center Avenue (from 
southbound Beach Boulevard), and an increase of 200 lane-feet for the I-405 Southbound On-
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Ramp at Edinger Avenue. The additional vehicle storage is achieved through ramp widening, 
additional ramp lengths, and elimination of HOV by-pass lanes.  
 
3.9.5 Significant Traffic Impacts 
 
Based on the LOS analysis for the Beach Boulevard and Edinger Avenue Interchange 
intersections, and the results as documented in Tables 3.9.2 and 3.9.3 for Year 2020 traffic, and 
Tables 3.9.4 and 3.9.5 for Year 2040 traffic, the following intersections meet the significant 
impact criteria. Mitigations were developed for locations that met the impact threshold. Mitigations 
are included in Section 3.9.3 under project proposed improvements, and summarized below under 
each impacted intersection. 
 
Intersection:  Beach Boulevard/McFadden Avenue 
 
Impact Year:  

2040 – AM peak hour 
Volume-to-Capacity Ratios: 
 No Build Condition (2040): AM – 1.11 
 Project Traffic (2040) without Improvements: AM – 1.15 
 Project Traffic (2040) with Mitigations: AM – 1.09 
 
Project proposed mitigations at Beach Boulevard/McFadden Avenue include: 
 
 Provide an exclusive northbound right-turn lane on Beach Boulevard.  

 
 Provide increased queue storage areas for eastbound right-turn, and westbound left-turn 

movements. 
 
Intersection:  Beach Boulevard/Center Avenue 
 
Impact Year:  

2040 – PM peak hour 
Volume-to-Capacity Ratios: 
 No Build Condition (2040): PM – 1.00 
 Project Traffic (2040) without Improvements: PM – 1.04 
 Project Traffic (2040) with Mitigations: PM – 0.95 
 
 Project proposed mitigations at Beach Boulevard/Center Avenue include: 

 
 Provide for an exclusive right-turn lane and a shared through/right-turn lane on 

southbound Beach Boulevard. 
 
 Add a third eastbound right-turn lane on Center Avenue at Beach Boulevard. Increase the 

eastbound Center Avenue left-turn queue storage to 270 feet per lane and right-turn 
queue storage to 450 feet per lane. 

 Provide a fifth northbound through lane on Beach Boulevard. 
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Intersection:  Beach Boulevard/Edinger Avenue 
 
Impact Year:  

2020 – PM peak hour 
2040 – AM and PM peak hours 

Volume-to-Capacity Ratios: 
 No Build Condition (2020): PM – 1.05 
 Project Traffic (2020) without Improvements: PM – 1.08 
 Project Traffic (2020) with Mitigations: PM – 0.98 
 No Build Condition (2040): AM – 1.15 and PM – 1.11 
 Project Traffic (2040) without Improvements: AM – 1.21 and PM – 1.18 
 Project Traffic (2040) with Mitigations: AM – 1.06 and PM – 1.07 
 
Project proposed mitigations at Beach Boulevard/Edinger Avenue include: 
 
 Add a fourth northbound through lane on Beach Boulevard at Edinger Avenue.  

 
 Convert the existing eastbound right-turn only lane on Edinger Avenue at Beach 

Boulevard to a fourth through lane (with a shared right-turn) and extend the lane to 
Parkside Lane to increase vehicle queue storage. Sign and stripe to allow two curb-lanes 
on eastbound Edinger Avenue at Beach Boulevard as freeway access lanes (to the 
Southbound On-Ramp at Edinger Avenue). 

 
 Extend the existing southbound dual left turn lanes on Beach Boulevard from the existing 

queue storage of 240 feet to an average of 300 feet per lane.  
 
 Widen the Edinger Avenue overcrossing to provide two westbound through lanes and 

two eastbound through lanes. The third eastbound through lane on Edinger Avenue from 
Beach Boulevard is dropped at the bridge overcrossing. 

 
 At the intersection of eastbound Edinger Avenue and the I-405 Southbound On-Ramp, 

provide an exclusive right-turn and a shared through/right-turn lane on eastbound Edinger 
Avenue, thereby allowing for two lanes onto the southbound ramp. 

 
 Provide increased queue storage areas for southbound left-turn, eastbound left-turn and 

westbound left-turn movements. 
 
3.9.6 Pedestrian Paths and Bikeways 
 
Existing and proposed pedestrian paths and/or bikeways at the Beach Boulevard & Edinger 
Avenue Interchange are included on Figure 3.9.11. 
 



V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1 McFadden Ave Beach Blvd Existing Traffic Signal 0.94 46.3 D 0.97 60.9 E

2
I‐405 NB On‐Ramp 

(from SB Beach Blvd)
Beach Blvd Unsignalized On‐Ramp 0.18 ‐‐ ‐‐ 0.17 ‐‐ ‐‐

3
I‐405 NB Off‐Ramp

(to NB Beach Blvd)
Beach Blvd Unsignalized Off‐Ramp 0.56 ‐‐ ‐‐ 0.60 ‐‐ ‐‐

4
I‐405 NB Off‐Ramp 

(to SB Beach Blvd)
Beach Blvd

Unsignalized Loop 

Off‐Ramp
0.46 ‐‐ ‐‐ 0.47 ‐‐ ‐‐

5
I‐405 NB On‐Ramp 

(from NB Beach Blvd)
Beach Blvd

Unsignalized Loop 

On‐Ramp
0.51 ‐‐ ‐‐ 0.61 ‐‐ ‐‐

6 Center Ave Beach Blvd Existing Traffic Signal 0.72 18.2 B 0.83 17.6 B

7
Center Ave 

(Huntington Beach Mall)
I‐405 SB Ramps Existing Traffic Signal 0.43 15.3 B 0.77 22.9 C

8
I‐405 SB Off‐Ramp 

(to NB Beach Blvd)
Beach Blvd

Unsignalized Loop 

Off‐Ramp
0.03 ‐‐ ‐‐ 0.10 ‐‐ ‐‐

9 Edinger Ave Beach Blvd Existing Traffic Signal 0.94 55.1 E 0.99 59.1 E

10 Edinger Ave I‐405 SB On‐Ramp Unsignalized On‐Ramp 0.60 ‐‐ ‐‐ 0.50 ‐‐ ‐‐

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix L.

3.  Level of Service analysis worksheets are included in Appendix L.

AM Peak Hour

Table 3.9.1: Beach Boulevard & Edinger Avenue Interchange

Existing (2009) Levels of Service ‐ AM/PM Peak Hours

No.

Location

Traffic Control/

Comments

Existing Level of Service 

(Year 2009)

East/West Street North/South Street

PM Peak Hour
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V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1 McFadden Ave Beach Blvd
Existing Traffic 

Signal
1.03 72.5 F* 1.03 68.3 F* 1.02 62.2 F* N ‐‐

2
I‐405 NB On‐Ramp 

(from SB Beach Blvd)
Beach Blvd

Unsignalized 

On‐Ramp
0.19 ‐‐ ‐‐ 0.19 ‐‐ ‐‐

3
I‐405 NB Off‐Ramp

(to NB Beach Blvd)
Beach Blvd

Unsignalized 

Off‐Ramp
0.58 ‐‐ ‐‐ 0.58 ‐‐ ‐‐

4
I‐405 NB Off‐Ramp 

(to SB Beach Blvd)
Beach Blvd

Unsignalized Loop

Off‐Ramp
0.49 ‐‐ ‐‐ 0.49 ‐‐ ‐‐

5
I‐405 NB On‐Ramp 

(from NB Beach Blvd)
Beach Blvd

Unsignalized Loop 

On‐Ramp
0.55 ‐‐ ‐‐ 0.55 ‐‐ ‐‐

2 ‐ 

5
I‐405 NB Ramps Beach Blvd

Proposed Traffic 

Signal
0.71 14.8 B

6 Center Ave Beach Blvd
Existing Traffic 

Signal
0.82 11.5 B 0.85 20.3 C 0.82 12.9 B N ‐‐

7
Center Ave 

(Huntington Beach Mall)
I‐405 SB Ramps

Existing Traffic 

Signal
0.58 16.9 B 0.58 16.8 B 0.54 18.8 B N ‐‐

8
I‐405 SB Off‐Ramp 

(to NB Beach Blvd)
Beach Blvd

Unsignalized Loop 

Off‐Ramp
0.03 ‐‐ ‐‐ 0.03 ‐‐ ‐‐

9 Edinger Ave Beach Blvd
Existing Traffic 

Signal
1.06 60.6 F* 1.08 62.8 F* 0.97 50.0 D N ‐‐

10 Edinger Ave I‐405 SB On‐Ramp
Unsignalized 

On‐Ramp
0.67 ‐‐ ‐‐ 0.67 ‐‐ ‐‐ 0.33 ‐‐ ‐‐

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

5.  No Build Condition analysis is based on No Build traffic and geometry.

6.  Project Condition (Build traffic) No Improvements ‐ Analysis is based on Project traffic under No Build Geometry.

7.  Project Condition (Build traffic) With Improvements ‐ Analysis is based on Project traffic under Build Geometry.

Table 3.9.2: Beach Boulevard & Edinger Avenue Interchange

Opening Year (2020) Levels of Service ‐ AM Peak Hour

Location

4.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

N/A

With Improvements

(Build Geometry)

N/A

N/A

East/West Street

N/A

N/A

AM Peak Hour

Project Condition (Build Traffic)

No Improvements

(No Build Geometry)

No Build Condition

3.  Level of Service analysis worksheets are included in Appendix L.

N/A

N/A

No
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Im
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t 
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North/South Street

Im
p
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t 
M
it
ig
at
e
d

Traffic Control/

Comments

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix L.
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V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1 McFadden Ave Beach Blvd
Existing Traffic 

Signal
1.05 74.7 F* 1.06 76.8 F* 1.01 64.7 F* N ‐‐

2
I‐405 NB On‐Ramp 

(from SB Beach Blvd)
Beach Blvd

Unsignalized 

On‐Ramp
0.18 ‐‐ ‐‐ 0.18 ‐‐ ‐‐

3
I‐405 NB Off‐Ramp

(to NB Beach Blvd)
Beach Blvd

Unsignalized 

Off‐Ramp
0.64 ‐‐ ‐‐ 0.64 ‐‐ ‐‐

4
I‐405 NB Off‐Ramp 

(to SB Beach Blvd)
Beach Blvd

Unsignalized Loop 

Off‐Ramp
0.62 ‐‐ ‐‐ 0.62 ‐‐ ‐‐

5
I‐405 NB On‐Ramp 

(from NB Beach Blvd)
Beach Blvd

Unsignalized Loop 

On‐Ramp
0.67 ‐‐ ‐‐ 0.67 ‐‐ ‐‐

2 ‐ 

5
I‐405 NB Ramps Beach Blvd

Proposed Traffic 

Signal
0.80 16.4 B

6 Center Ave Beach Blvd
Existing Traffic 

Signal
0.93 27.2 C 0.97 28.7 C 0.87 18.0 B N ‐‐

7
Center Ave 

(Huntington Beach Mall)
I‐405 SB Ramps

Existing Traffic 

Signal
0.86 28.1 C 0.86 28.2 C 0.74 24.7 C N ‐‐

8
I‐405 SB Off‐Ramp 

(to NB Beach Blvd)
Beach Blvd

Unsignalized Loop 

Off‐Ramp
0.11 ‐‐ ‐‐ 0.11 ‐‐ ‐‐

9 Edinger Ave Beach Blvd
Existing Traffic 

Signal
1.05 66.6 F* 1.08 70.8 F* 0.98 62.7 E Y Y

10 Edinger Ave I‐405 SB On‐Ramp
Unsignalized 

On‐Ramp
0.52 ‐‐ ‐‐ 0.52 ‐‐ ‐‐ 0.26 ‐‐ ‐‐

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

5.  No Build Condition analysis is based on No Build traffic and geometry.

6.  Project Condition (Build traffic) No Improvements ‐ Analysis is based on Project traffic under No Build Geometry.

7.  Project Condition (Build traffic) With Improvements ‐ Analysis is based on Project traffic under Build Geometry.

4.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

N/A

North/South Street

No Improvements

(No Build Geometry)

N/A

3.  Level of Service analysis worksheets are included in Appendix L.

N/A

N/A

Traffic Control/

Comments

East/West Street

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix L.

Project Condition (Build Traffic)

N/A

N/A

N/A

Table 3.9.3: Beach Boulevard & Edinger Avenue Interchange

Opening Year (2020) Levels of Service ‐ PM Peak Hour

No With Improvements

(Build Geometry)

PM Peak Hour
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Location
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V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1 McFadden Ave Beach Blvd
Existing Traffic 

Signal
1.11 81.8 F 1.15 94.5 F 1.09 78.2 F* Y Y

2
I‐405 NB On‐Ramp 

(from SB Beach Blvd)
Beach Blvd

Unsignalized 

On‐Ramp
0.20 ‐‐ ‐‐ 0.20 ‐‐ ‐‐

3
I‐405 NB Off‐Ramp

(to NB Beach Blvd)
Beach Blvd

Unsignalized 

Off‐Ramp
0.59 ‐‐ ‐‐ 0.59 ‐‐ ‐‐

4
I‐405 NB Off‐Ramp 

(to SB Beach Blvd)
Beach Blvd

Unsignalized Loop

Off‐Ramp
0.51 ‐‐ ‐‐ 0.51 ‐‐ ‐‐

5
I‐405 NB On‐Ramp 

(from NB Beach Blvd)
Beach Blvd

Unsignalized Loop 

On‐Ramp
0.58 ‐‐ ‐‐ 0.58 ‐‐ ‐‐

2 ‐ 

5
I‐405 NB Ramps Beach Blvd

Proposed Traffic 

Signal
0.77 15.6 B

6 Center Ave Beach Blvd
Existing Traffic 

Signal
0.92 19.5 B 0.95 19.8 B 0.91 18.3 B N ‐‐

7
Center Ave 

(Huntington Beach Mall)
I‐405 SB Ramps

Existing Traffic 

Signal
0.65 17.5 B 0.66 17.5 B 0.65 18.9 B N ‐‐

8
I‐405 SB Off‐Ramp 

(to NB Beach Blvd)
Beach Blvd

Unsignalized Loop 

Off‐Ramp
0.03 ‐‐ ‐‐ 0.03 ‐‐ ‐‐

9 Edinger Ave Beach Blvd
Existing Traffic 

Signal
1.15 78.9 F* 1.21 86.8 F 1.06 62.9 F* Y Y

10 Edinger Ave I‐405 SB On‐Ramp
Unsignalized 

On‐Ramp
0.71 ‐‐ ‐‐ 0.71 ‐‐ ‐‐ 0.35 ‐‐ ‐‐

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

5.  No Build Condition analysis is based on No Build traffic and geometry.

6.  Project Condition (Build traffic) No Improvements ‐ Analysis is based on Project traffic under No Build Geometry.

7.  Project Condition (Build traffic) With Improvements ‐ Analysis is based on Project traffic under Build Geometry.

4.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

N/A

N/A

N/A

N/A

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix L.

3.  Level of Service analysis worksheets are included in Appendix L.

AM Peak Hour

Location

East/West Street North/South Street

No Build Condition
With Improvements

(Build Geometry)

Project Condition (Build Traffic)

No Improvements

(No Build Geometry)

Traffic Control/

Comments

Im
p
ac
t 
M
it
ig
at
e
d

Ex
ce
e
d
s 
Im

p
ac
t 
Th

re
sh
o
ld

N/A

N/A

N/A

Table 3.9.4: Beach Boulevard & Edinger Avenue Interchange

Design Year (2040) Levels of Service ‐ AM Peak Hour

No
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V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1 McFadden Ave Beach Blvd
Existing Traffic 

Signal
1.13 86.6 F 1.14 92.3 F 1.02 75.7 F* N ‐‐

2
I‐405 NB On‐Ramp 

(from SB Beach Blvd)
Beach Blvd

Unsignalized 

On‐Ramp
0.19 ‐‐ ‐‐ 0.19 ‐‐ ‐‐

3
I‐405 NB Off‐Ramp

(to NB Beach Blvd)
Beach Blvd

Unsignalized 

Off‐Ramp
0.67 ‐‐ ‐‐ 0.67 ‐‐ ‐‐

4
I‐405 NB Off‐Ramp 

(to SB Beach Blvd)
Beach Blvd

Unsignalized Loop

Off‐Ramp
0.72 ‐‐ ‐‐ 0.72 ‐‐ ‐‐

5
I‐405 NB On‐Ramp 

(from NB Beach Blvd)
Beach Blvd

Unsignalized Loop 

On‐Ramp
0.71 ‐‐ ‐‐ 0.71 ‐‐ ‐‐

2 ‐ 

5
I‐405 NB Ramps Beach Blvd

Proposed Traffic 

Signal
0.86 19.0 B

6 Center Ave Beach Blvd
Existing Traffic 

Signal
1.00 37.8 F* 1.04 44.7 F* 0.95 26.6 C Y Y

7
Center Ave 

(Huntington Beach Mall)
I‐405 SB Ramps

Existing Traffic 

Signal
0.92 36.4 D 0.92 36.7 D 0.83 26.7 C N ‐‐

8
I‐405 SB Off‐Ramp 

(to NB Beach Blvd)
Beach Blvd

Unsignalized Loop 

Off‐Ramp
0.11 ‐‐ ‐‐ 0.11 ‐‐ ‐‐

9 Edinger Ave Beach Blvd
Existing Traffic 

Signal
1.11 79.4 F* 1.18 89.0 F 1.07 82.7 F Y Y

10 Edinger Ave I‐405 SB On‐Ramp
Unsignalized 

On‐Ramp
0.54 ‐‐ ‐‐ 0.54 ‐‐ ‐‐ 0.27 ‐‐ ‐‐

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

5.  No Build Condition analysis is based on No Build traffic and geometry.

6.  Project Condition (Build traffic) No Improvements ‐ Analysis is based on Project traffic under No Build Geometry.

7.  Project Condition (Build traffic) With Improvements ‐ Analysis is based on Project traffic under Build Geometry.

Table 3.9.5: Beach Boulevard & Edinger Avenue Interchange

Design Year (2040) Levels of Service ‐ PM Peak Hour

Ex
ce
e
d
s 
Im

p
ac
t 
Th

re
sh
o
ld

Im
p
ac
t 
M
it
ig
at
e
d

N/A

N/A

No
No Build Condition

With Improvements

(Build Geometry)

Project Condition (Build Traffic)

No Improvements

(No Build Geometry)

N/A

N/A

Traffic Control/

Comments

East/West Street

PM Peak Hour

N/A

4.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

N/A

North/South Street

N/A

Location

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix L.

3.  Level of Service analysis worksheets are included in Appendix L.
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Albert Grover & Associates 3.10-1 Orange County Transportation Authority 

3.10 Goldenwest Street and Bolsa Avenue Interchange 
 
 
The following intersections are included in the traffic analysis for the I-405/Goldenwest Street 
and Bolsa Avenue Freeway Interchange located in the City of Westminster:  
 

 Northbound Goldenwest Street and I-405 Northbound (loop) On-Ramp 
 Westminster Mall Road and I-405 Southbound Ramps 
 Westminster Mall Road and Goldenwest Street 
 Bolsa Avenue and Goldenwest Street  
 Eastbound Bolsa Avenue and I-405 Southbound On-Ramp 
 Eastbound Bolsa Avenue and I-405 Southbound (loop) Off-Ramp 
 Westbound Bolsa Avenue and I-405 Northbound (loop) Off-Ramp 

 
Level of Service (LOS) analysis and Volume-to-Capacity (v/c) ratio calculation worksheets for 
the Goldenwest Street and Bolsa Avenue Interchange, for the existing (2009), No Build and 
Project Conditions for both Opening Year (2020) and Design Year (2040) are provided in 
Appendix M. The Goldenwest Street and Bolsa Avenue ramp metering queuing analyses 
worksheets are also included. 
 
3.10.1  Existing Conditions (Year 2009) 
 
Under existing conditions, the intersections of Goldenwest Street/Bolsa Avenue, Goldenwest 
Street/Westminster Mall Road, and I-405 Southbound Ramps/Westminster Mall Road are 
currently signalized. All other study intersections are presently not signalized and are continuous 
right-turn lanes, with the exception of the I-405 Southbound (loop) Off-Ramp at eastbound Bolsa 
Avenue, which is stop controlled. Existing intersection lane geometrics and peak hour traffic 
volumes (2009) are included in Figure 3.10.1. A summary of Levels of Service for AM and PM 
peak hours for existing conditions, including traffic control at study intersections, is provided in 
Table 3.10.1. The LOS analysis conducted of existing conditions indicates that all study 
currently operate at LOS D or better during the peak hours. The intersection of Goldenwest 
Street/Bolsa Avenue operates with a v/c ratio of 0.95 during the PM peak hour. 

A comparison of existing vehicle queuing (higher of AM or PM peak hour 95th percentile 
queues) and available queue storage (in feet) is included in Figure 3.10.2. During the peak 
hours, the southbound left-turn movement and the westbound left-turn movement at Goldenwest 
Street/Bolsa Avenue currently experience approximate queues of 240 feet and 340 feet, 
respectively, exceeding the left-turn pocket storages. Additionally, the westbound right-turn 
movement queue of 300 feet at Goldenwest Street/Bolsa Avenue exceeds available storage 
during the peak hours. 
 
3.10.2  No Build Conditions (Year 2020 and 2040) 
 
The No Build condition lane geometrics at this interchange are the same as existing as there are 
no approved improvement projects within the study area. The No Build condition peak hour 
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traffic volumes and lane geometrics for the Goldenwest Street and Bolsa Avenue Interchange for 
Years 2020 and 2040 are provided in Figures 3.10.3 and 3.10.4, respectively.  
 
Summaries of Levels of Service for AM and PM peak hours for Year 2020 No Build conditions 
are provided in Tables 3.10.2 and 3.10.3, respectively. Similarly, summaries of Levels of 
Service for AM and PM peak hours for Year 2040 No Build conditions are provided in Tables 
3.10.4 and 3.10.5, respectively. During the PM peak hour, under Year 2020 and 2040 No Build 
conditions, the intersection of Goldenwest Street/Bolsa Avenue is expected to operate at LOS F 
with v/c ratios in excess of 1.0.  
 
A comparison of expected vehicle queue storage needs (the higher of AM or PM Peak Hours) 
versus available queue storage under No Build conditions for the Goldenwest Street and Bolsa 
Avenue Interchange for Year 2020 and 2040 is provided in Figures 3.10.5 and 3.10.6, 
respectively. During the peak hours for Year 2040 No Build conditions, the southbound left-turn 
movement and the westbound left-turn movement at Goldenwest Street/Bolsa Avenue are both 
expected to experience approximate queues of 250 feet and 380 feet, respectively, exceeding the 
left-turn pocket storages. Additionally, the westbound right-turn movement queue of 
approximately 580 feet at Goldenwest Street/Bolsa Avenue is also expected to exceed available 
storage during the peak hours. 
 
An analysis was conducted of the on-ramps under the No Build Condition to identify potential 
queuing resulting from ramp metering. The analysis was conducted using projected Year 2040 
AM/PM peak hour traffic volumes and different ramp metering rates. The length of potential 
maximum queues was determined for the AM and PM peak hours and compared against available 
vehicle queue storage for the No Build Condition. The ramp metering analysis (see Table 3.10.6) 
indicates that there will not be adequate vehicle queue storage on one on-ramp under the No 
Build Condition. Inadequate queue storage under No Build Condition on the I-405 Northbound 
(loop) On-Ramp from northbound Goldenwest Street is expected to result in ramp meter queues 
backing onto Goldenwest Street and disrupting arterial operations. 
 
3.10.3  Project Conditions (Year 2020 and 2040) 
 
The Project Condition peak hour traffic volumes and proposed lane geometrics for the 
Goldenwest Street and Bolsa Avenue Interchange for Year 2020 and 2040 are provided in 
Figures 3.10.7 and 3.10.8, respectively.  
 
The following are the proposed improvements at the Goldenwest Street and Bolsa Avenue 
Interchange for Project Conditions: 
 

 Widen the Bolsa Avenue overcrossing to provide three through lanes and one auxiliary 
lane in the westbound direction and three through lanes in the eastbound direction. 

 
 Widen the Goldenwest Street overcrossing from the existing five through lanes to six 

through lanes plus two auxiliary lanes. 
 



I-405 Improvement Project Traffic Study  Arterial and Interchange Component 
  Goldenwest Street and Bolsa Avenue Interchange 

Albert Grover & Associates 3.10-3 Orange County Transportation Authority 

 Widen the existing I-405 Northbound (loop) On-Ramp from northbound Goldenwest 
Street to two lanes and provide increased on-ramp metering queue storage. Additionally, 
at the intersection of northbound Goldenwest Street and the I-405 Northbound (loop) On-
Ramp, provide for an exclusive right-turn lane and a shared through/right-turn lane on 
northbound Goldenwest Street, thereby allowing for two lanes onto the northbound ramp. 
Modify the I-405 Northbound On-Ramp connection at Goldenwest Street to meet at 
approximately a 90-degree angle. 

 
 At the intersection of southbound Goldenwest Street and Westminster Mall Road, 

provide for an exclusive right-turn lane and a shared through/right-turn lane on 
southbound Goldenwest Street, thereby allowing for two lanes onto Westminster Mall 
Road. 

 
 Provide a single lane I-405 Southbound On-Ramp at Westminster Mall Road. Modify the 

existing “free” westbound right-turn lane from Westminster Mall Road at Southbound 
On-Ramp to be controlled by the traffic signal.  

 
 At the intersection of eastbound Bolsa Avenue and I-405 Southbound On-Ramp, provide 

for an exclusive right-turn lane and a shared through/right-turn lane on eastbound Bolsa 
Avenue, thereby allowing for two lanes onto the southbound ramp. 

 
 The existing I-405 Southbound (loop) Off-Ramp to eastbound Bolsa Avenue and the 

existing I-405 Northbound (loop) Off-Ramp to westbound Bolsa Avenue are retained. 
The I-405 Northbound (loop) Off-Ramp becomes the fourth westbound through lane on 
Bolsa Avenue. 

 
 At the Goldenwest Street/Bolsa Avenue intersection: 

 

o Widen the southbound approach on Goldenwest Street to provide an exclusive 
right-turn lane, and a second left-turn lane. The southbound left-turn pocket is 
extended past the Goldenwest Street/Westminster Mall Road intersection. 

 
o Widen the northbound approach on Goldenwest Street at Bolsa Avenue to provide 

an exclusive right-turn lane. 
 

o Convert the eastbound right-turn lane on Bolsa Avenue to a fourth through lane 
(with right-turns shared). Widen on the south side of Bolsa Avenue between 
Goldenwest Street and the I-405 Southbound On-Ramp. Sign and stripe to allow 
two curb-lanes on eastbound Bolsa Avenue at Goldenwest Street as freeway 
access lanes (to the I-405 Southbound On-Ramp from eastbound Bolsa Avenue).  

 
o Widen the westbound approach to provide extended queue storage of 750 feet for 

the right-turn lane, and increased queue storage of 280 feet for the left-turn lanes. 
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A LOS analysis was conducted for the Goldenwest Street and Bolsa Avenue Interchange for 
Year 2020 and 2040 Project Conditions. Analysis was conducted for Project traffic under the No 
Build lane geometrics, and Project traffic with the proposed improvements. Summaries of Levels 
of Service for AM and PM peak hours for Year 2020 Project Conditions are provided in Tables 
3.10.2 and 3.10.3, respectively. Similarly, summaries of Levels of Service for AM and PM peak 
hours for Year 2040 Project Conditions are provided in Tables 3.10.4 and 3.10.5, respectively.  
 
The LOS analyses for Year 2020 and 2040 Project Conditions, with the proposed improvements, 
indicate that with the exception of Goldenwest Street/Bolsa Avenue intersection, all other study 
intersections are expected to operate at LOS B or better during the peak hours. The proposed 
improvements under Project Conditions will improve the PM peak hour operations at 
Goldenwest Street/Bolsa Avenue to LOS D for Year 2020 traffic and LOS E for Year 2040 
traffic.  
 
Comparisons of expected vehicle queue storage needs (the higher of AM or PM Peak Hours) 
versus available queue storage under Project conditions for the Goldenwest Street and Bolsa 
Avenue Interchange for Year 2020 and 2040 are provided in Figures 3.10.9 and 3.10.10, 
respectively. 
 
The addition of second southbound left-turn lane at Goldenwest Street/Bolsa Avenue under Year 
2040 Project Condition is expected to reduce queues to within the new storage of 430 feet. 
Additionally, the westbound right-turn movement queue of approximately 730 feet can be 
accommodated with the Project extension of the right-turn pocket to approximately 750 feet. The 
northbound right-turn movement queue of approximately 260 feet can be accommodated in the 
new right-turn pocket of approximately 260 feet provided by the Project. The westbound left-
turn movement at Goldenwest Street/Bolsa Avenue is expected to experience an approximate 
queue of 380 feet exceeding the Project extended left-turn pocket storage of 280 feet. 
 
Under the Project Condition, an analysis was conducted of the on-ramps to identify potential 
queuing resulting from ramp metering. The analysis was conducted using projected Year 2040 
AM/PM peak hour traffic volumes and different ramp metering rates. The length of potential 
maximum queues was determined for the AM and PM peak hours and compared against available 
vehicle queue storage for the Project Condition. The ramp metering analysis (see Table 3.10.6) 
using a discharge rate of 900 vehicles per hour (vph) for single lane, and 1,500 vph for dual lanes 
(at the rate of 750 vph for each lane) indicates that the increased storage being provided under 
the Project Condition will be sufficient for Year 2040 traffic on all three on-ramps without 
impacting operation on the local streets and arterials.  
 
3.10.4  Comparison of No Build and Project Conditions 
 
A summary of study intersections LOS, v/c ratios and average delays under No Build Condition, 
Project traffic under No Build lane geometrics, and Project traffic with proposed improvements, 
is provided in Tables 3.10.2 and 3.10.3 for Opening Year 2020 traffic, and Tables 3.10.4 and 
3.10.5 for Design Year 2040 traffic.  
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The LOS analyses for Year 2020 and 2040 No Build and Project Conditions indicate that with 
the exception of Goldenwest Street/Bolsa Avenue intersection, all other study intersections are 
expected to operate at LOS B or better during the peak hours. The proposed improvements under 
Project Conditions will improve the Year 2020 PM peak hour operations at Goldenwest 
Street/Bolsa Avenue to LOS D from LOS F under No Build Condition. Additionally, the 
Goldenwest Street/Bolsa Avenue intersection will improve from LOS F under No Build 
Condition to LOS E under the Project Condition for Year 2040 PM peak hour traffic. The 
Goldenwest Street/Bolsa Avenue intersection is expected to operate at LOS D during the AM 
peak hour under both the No Build and Project Conditions. 
 
The following is a comparison of expected queues and available storage at study intersections for 
Design Year 2040 traffic for both No Build and Project Conditions presented in Figures 3.10.6 
and 3.10.10, respectively. Locations where queues significantly exceeded turn pocket storage, 
under No Build or Project Condition, are identified below.  
 

Goldenwest Street/Bolsa Avenue: 
 

 The westbound right-turn movement will experience a queue of 580 feet under the No 
Build Condition compared to 730 feet under the Project Condition. The Project will 
increase the existing 120 feet right-turn pocket to 750 feet. 
 

 The southbound left-turn movement will experience a queue of 250 feet (with single 
lane) under the No Build Condition compared to 90 feet (with two lanes) under the 
Project Condition. The Project will add a second southbound left-turn lane, and extend 
the left-turn lane past Goldenwest Street/Westminster Mall intersection, thereby 
increasing the existing 190 feet left-turn pocket to approximately 260 feet. 
 

 The northbound right-turn movement, which is shared with the through traffic under the 
No Build Condition, is expected to experience a queue of 600 feet. Under the Project 
Condition, the addition of an exclusive northbound right-turn lane with 260 feet of 
storage will be sufficient for the expected queue of 260 feet.  

 
 The westbound left-turn movement will experience a queue of 380 feet under both the No 

Build and Projection Conditions. The Project will increase the existing 130 feet left-turn 
pocket to approximately 280 feet. 

 
Table 3.10.6 provides a summary of the number of on-ramp lanes (General Purpose vs. HOV 
lanes), the total on-ramp metering storage, and length of maximum queues with different ramp 
metering rates at the Goldenwest Street and Bolsa Avenue Interchange for both No Build and 
Project Conditions. A comparison of the ramp metering analysis between the No Build and 
Project Conditions indicates that, while there will not be adequate vehicle queue storage on one 
on-ramp under the No Build Condition, the increased storage being provided at that on-ramp 
under the Project Condition will be sufficient to accommodate Year 2040 traffic. 
 
The Project will increase ramp meter storage on one of the three on-ramps at the interchange. 
The proposed improvements under the Project Condition will result in a net increase in storage 
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of 375 lane-feet for the I-405 Northbound On-Ramp from northbound Goldenwest Street. The 
additional vehicle storage is achieved through ramp widening resulting in a two-lane on-ramp. 
The I-405 Southbound On-Ramp at eastbound Bolsa Avenue will experience a net decrease of 
450 lane-feet in available on-ramp storage due to the widening of the I-405 freeway. 
Additionally, the I-405 Southbound On-Ramp at Westminster Mall (from southbound 
Goldenwest Street) will also experience a net decrease of 210 lane-feet in available on-ramp 
storage due to the widening of the I-405 freeway.  
 
3.10.5  Significant Traffic Impacts 
 
Based on the LOS analysis for the Goldenwest Street and Bolsa Avenue Interchange intersections, 
and the results as documented in Tables 3.10.2 and 3.10.3 for Year 2020 traffic, and Tables 3.10.4 
and 3.10.5 for Year 2040 traffic, the following intersections meet the significant impact criteria. 
Mitigations were developed for locations that met the impact threshold. Mitigations are included in 
Section 3.10.3 under project proposed improvements, and summarized below under each impacted 
intersection. 
 
Intersection:  Goldenwest Street/Bolsa Avenue 
 

Impact Year:  
2040 – PM peak hour 

Volume-to-Capacity Ratios: 
 No Build Condition (2040): PM – 1.04 
 Project Traffic (2040) without Improvements: PM – 1.13 
 Project Traffic (2040) with Mitigations: PM – 0.99 
 
Project proposed mitigations at Goldenwest Street/Bolsa Avenue include: 

 Widen the southbound approach on Goldenwest Street to provide an exclusive right-turn 
lane, and a second left-turn lane. The southbound left-turn pocket is extended past the 
Goldenwest Street/Westminster Mall Road intersection. 

 Widen the northbound approach on Goldenwest Street at Bolsa Avenue to provide an 
exclusive right-turn lane with a queue storage of approximately 430 feet. 

 Convert the eastbound right-turn lane on Bolsa Avenue to a fourth through lane (with 
right-turns shared). Widen on the south side of Bolsa Avenue between Goldenwest Street 
and the I-405 Southbound On-Ramp. Sign and stripe to allow two curb-lanes on 
eastbound Bolsa Avenue at Goldenwest Street as freeway access lanes (to the I-405 
Southbound On-Ramp from Bolsa Avenue).  

 Widen the westbound approach to provide extended queue storage of 750 feet for the 
right-turn lane, and increased queue storage of 280 feet for the left-turn lanes. 

 
3.10.6  Pedestrian Paths and Bikeways 
 
Existing and proposed pedestrian paths and/or bikeways at the Goldenwest Street and Bolsa 
Avenue Interchange are included on Figure 3.10.11. 



V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1
I‐405 NB On‐Ramp 

(from NB Goldenwest)
Goldenwest St

Unsignalized Loop 

On‐Ramp
0.50 ‐‐ ‐‐ 0.53 ‐‐ ‐‐

2 Westminster Mall I‐405 SB Ramps Existing Traffic Signal 0.31 6.5 A 0.37 8.9 A

3 Westminster Mall Goldenwest St Existing Traffic Signal 0.65 9.3 A 0.61 10.5 B

4 Bolsa Ave Goldenwest St Existing Traffic Signal 0.68 36.0 D 0.95 49.4 D

5 Bolsa Ave
I‐405 SB On‐Ramp 

(from EB Bolsa Ave)

Unsignalized Loop 

On‐Ramp
0.22 ‐‐ ‐‐ 0.49 ‐‐ ‐‐

6 Bolsa Ave
I‐405 SB Off‐Ramp 

(to EB Bolsa Ave)

Stop‐Controlled 

Off‐Ramp* 0.35 10.7 B 0.15 10.3 B

7 Bolsa Ave
I‐405 NB Off‐Ramp

(to WB Bolsa Ave)

Unsignalized Loop 

Off‐Ramp
0.53 ‐‐ ‐‐ 0.47 ‐‐ ‐‐

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

AM Peak Hour

East/West Street

3.  Level of Service analysis worksheets are included in Appendix M.

4.  * Level of Service is based on the stop controlled off‐ramp movement (left‐turn or right‐turn) with the highest delay.

Table 3.10.1: Goldenwest Street & Bolsa Avenue Interchange

Existing (2009) Levels of Service ‐ AM/PM Peak Hours

No.

Location

Traffic Control/

Comments

Existing Level of Service 

(Year 2009)

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix M.

North/South Street

PM Peak Hour

Albert Grover & Associates  12/08/20103.10-7



V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1
I‐405 NB On‐Ramp 

(from NB Goldenwest)
Goldenwest St

Unsignalized Loop 

On‐Ramp
0.55 ‐‐ ‐‐ 0.55 ‐‐ ‐‐ 0.28 ‐‐ ‐‐

2 Westminster Mall I‐405 SB Ramps Existing Traffic Signal 0.36 6.9 A 0.36 7.0 A 0.36 7.1 A N ‐‐

3 Westminster Mall Goldenwest St Existing Traffic Signal 0.71 10.5 B 0.72 10.7 B 0.59 9.3 A N ‐‐

Bolsa Ave Goldenwest St Existing Traffic Signal 0.76 36.8 D 0.75 37.2 D 0.71 35.5 D N ‐‐

5 Bolsa Ave
I‐405 SB On‐Ramp 

(from EB Bolsa Ave)

Unsignalized Loop 

On‐Ramp
0.23 ‐‐ ‐‐ 0.23 ‐‐ ‐‐ 0.11 ‐‐ ‐‐

6 Bolsa Ave
I‐405 SB Off‐Ramp 

(to EB Bolsa Ave)

Stop‐Controlled 

Off‐Ramp*
0.38 11.0 B 0.38 11.0 B 0.35 10.4 B N ‐‐

7 Bolsa Ave
I‐405 NB Off‐Ramp

(to WB Bolsa Ave)

Unsignalized Loop 

Off‐Ramp
0.58 ‐‐ ‐‐ 0.58 ‐‐ ‐‐ 0.58 ‐‐ ‐‐

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

5.  No Build Condition analysis is based on No Build traffic and geometry.

6.  Project Condition (Build traffic) No Improvements ‐ Analysis is based on Project traffic under No Build Geometry.

7.  Project Condition (Build traffic) With Improvements ‐ Analysis is based on Project traffic under Build Geometry.

4.  * Level of Service is based on the stop controlled off‐ramp movement (left‐turn or right‐turn) with the highest delay.

North/South Street

With Improvements

(Build Geometry)

Traffic Control/

Comments

3.  Level of Service analysis worksheets are included in Appendix M.
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No

AM Peak Hour

No Improvements

(No Build Geometry)

Table 3.10.2: Goldenwest Street & Bolsa Avenue Interchange

Opening Year (2020) Levels of Service ‐ AM Peak Hour

4

Project Condition (Build Traffic)

East/West Street

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix M.

Location

No Build Condition

N/A

N/A

Albert Grover & Associates  03/29/20113.10-8



V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1
I‐405 NB On‐Ramp 

(from NB Goldenwest)
Goldenwest St

Unsignalized Loop 

On‐Ramp
0.59 ‐‐ ‐‐ 0.59 ‐‐ ‐‐ 0.30 ‐‐ ‐‐

2 Westminster Mall I‐405 SB Ramps Existing Traffic Signal 0.40 9.9 A 0.40 9.7 A 0.40 9.6 A N ‐‐

3 Westminster Mall Goldenwest St Existing Traffic Signal 0.69 12.1 B 0.67 12.0 B 0.59 7.4 A N ‐‐

Bolsa Ave Goldenwest St Existing Traffic Signal 1.00 61.8 F* 0.99 60.2 E 0.82 45.3 D N ‐‐

5 Bolsa Ave
I‐405 SB On‐Ramp 

(from EB Bolsa Ave)

Unsignalized Loop 

On‐Ramp
0.51 ‐‐ ‐‐ 0.51 ‐‐ ‐‐ 0.25 ‐‐ ‐‐

6 Bolsa Ave
I‐405 SB Off‐Ramp 

(to EB Bolsa Ave)

Stop‐Controlled 

Off‐Ramp*
0.17 10.5 B 0.17 10.5 B 0.15 10.1 B N ‐‐

7 Bolsa Ave
I‐405 NB Off‐Ramp

(to WB Bolsa Ave)

Unsignalized Loop 

Off‐Ramp
0.51 ‐‐ ‐‐ 0.51 ‐‐ ‐‐ 0.51 ‐‐ ‐‐

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

6.  No Build Condition analysis is based on No Build traffic and geometry.

7.  Project Condition (Build traffic) No Improvements ‐ Analysis is based on Project traffic under No Build Geometry.

8.  Project Condition (Build traffic) With Improvements ‐ Analysis is based on Project traffic under Build Geometry.

5.  * Level of Service is based on the stop controlled off‐ramp movement (left‐turn or right‐turn) with the highest delay.

No Improvements

(No Build Geometry)

No Build Condition

4.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

Traffic Control/

Comments

Table 3.10.3: Goldenwest Street & Bolsa Avenue Interchange

Opening Year (2020) Levels of Service ‐ PM Peak Hour

North/South Street

Project Condition (Build Traffic)

PM Peak Hour

3.  Level of Service analysis worksheets are included in Appendix M.

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix M.

N/A

N/A

N/A

Im
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d

4

East/West Street

Location

No With Improvements

(Build Geometry)

Ex
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e
d
s 
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t 
Th

re
sh
o
ld
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V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1
I‐405 NB On‐Ramp 

(from NB Goldenwest)
Goldenwest St

Unsignalized Loop 

On‐Ramp
0.58 ‐‐ ‐‐ 0.58 ‐‐ ‐‐ 0.29 ‐‐ ‐‐

2 Westminster Mall I‐405 SB Ramps Existing Traffic Signal 0.39 6.8 A 0.39 7.8 A 0.39 8.1 A N ‐‐

3 Westminster Mall Goldenwest St Existing Traffic Signal 0.76 11.7 B 0.81 13.2 B 0.69 11.1 B N ‐‐

Bolsa Ave Goldenwest St Existing Traffic Signal 0.80 38.2 D 0.84 39.7 D 0.74 37.5 D N ‐‐

5 Bolsa Ave
I‐405 SB On‐Ramp 

(from EB Bolsa Ave)

Unsignalized Loop 

On‐Ramp
0.23 ‐‐ ‐‐ 0.12 ‐‐ ‐‐ 0.12 ‐‐ ‐‐

6 Bolsa Ave
I‐405 SB Off‐Ramp 

(to EB Bolsa Ave)

Stop‐Controlled

Off‐Ramp*
0.40 11.3 B 0.41 11.7 B 0.37 10.7 B N ‐‐

7 Bolsa Ave
I‐405 NB Off‐Ramp 

(to WB Bolsa Ave)

Unsignalized Loop 

Off‐Ramp
0.61 ‐‐ ‐‐ 0.61 ‐‐ ‐‐ 0.61 ‐‐ ‐‐

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

5.  No Build Condition analysis is based on No Build traffic and geometry.

6.  Project Condition (Build traffic) No Improvements ‐ Analysis is based on Project traffic under No Build Geometry.

7.  Project Condition (Build traffic) With Improvements ‐ Analysis is based on Project traffic under Build Geometry.

No

AM Peak Hour

With Improvements

(Build Geometry)

Project Condition (Build Traffic)

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix M.

Table 3.10.4: Goldenwest Street & Bolsa Avenue Interchange

Design Year (2040) Levels of Service ‐ AM Peak Hour

Ex
ce
e
d
s 
Im

p
ac
t 
Th

re
sh
o
ld

Im
p
ac
t 
M
it
ig
at
e
d

N/A

N/A

N/A

4

Location

East/West Street

No Improvements

(No Build Geometry)

4.  * Level of Service is based on the stop controlled off‐ramp movement (left‐turn or right‐turn) with the highest delay.

North/South Street

Traffic Control/

Comments

3.  Level of Service analysis worksheets are included in Appendix M.

No Build Condition

Albert Grover & Associates  11/17/20103.10-10



V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1
I‐405 NB On‐Ramp 

(from NB Goldenwest)
Goldenwest St

Unsignalized Loop 

On‐Ramp
0.63 ‐‐ ‐‐ 0.63 ‐‐ ‐‐ 0.32 ‐‐ ‐‐

2 Westminster Mall I‐405 SB Ramps Existing Traffic Signal 0.42 10.4 B 0.43 10.4 B 0.43 10.1 B N ‐‐

3 Westminster Mall Goldenwest St Existing Traffic Signal 0.75 13.2 B 0.79 12.8 B 0.69 10.2 B N ‐‐

Bolsa Ave Goldenwest St Existing Traffic Signal 1.04 72.0 F* 1.13 85.6 F 0.99 59.3 E Y Y

5 Bolsa Ave
I‐405 SB On‐Ramp 

(from EB Bolsa Ave)

Unsignalized Loop 

On‐Ramp
0.52 ‐‐ ‐‐ 0.26 ‐‐ ‐‐ 0.26 ‐‐ ‐‐

6 Bolsa Ave
I‐405 SB Off‐Ramp 

(to EB Bolsa Ave)

Stop‐Controlled

Off‐Ramp*
0.18 10.7 B 0.18 10.7 B 0.16 10.2 B N ‐‐

7 Bolsa Ave
I‐405 NB Off‐Ramp 

(to WB Bolsa Ave)

Unsignalized Loop 

Off‐Ramp
0.54 ‐‐ ‐‐ 0.54 ‐‐ ‐‐ 0.54 ‐‐ ‐‐

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

6.  No Build Condition analysis is based on No Build traffic and geometry.

7.  Project Condition (Build traffic) No Improvements ‐ Analysis is based on Project traffic under No Build Geometry.

8.  Project Condition (Build traffic) With Improvements ‐ Analysis is based on Project traffic under Build Geometry.
Im

p
ac
t 
M
it
ig
at
e
d

N/A

N/A

N/A

3.  Level of Service analysis worksheets are included in Appendix M.

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix M.

Project Condition (Build Traffic)

5.  * Level of Service is based on the stop controlled off‐ramp movement (left‐turn or right‐turn) with the highest delay.

4.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

Traffic Control/

Comments

No Build Condition
With Improvements

(Build Geometry)

Table 3.10.5: Goldenwest Street & Bolsa Avenue Interchange

Design Year (2040) Levels of Service ‐ PM Peak Hour

4

Location

North/South StreetEast/West Street

No

Ex
ce
e
d
s 
Im

p
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t 
Th

re
sh
o
ld

No Improvements

(No Build Geometry)

PM Peak Hour
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3.11 Springdale Street and Westminster Boulevard Interchange 
 
 
The following intersections are included in the traffic analysis for the I-405/Springdale Street 
and Westminster Boulevard Freeway Interchange located in the City of Westminster:  

 Springdale Street and I-405 Southbound Off-Ramp 
 Westminster Boulevard and Springdale Street 
 Westminster Boulevard and I-405 Southbound On-Ramp 
 Eastbound Westminster Boulevard and I-405 Southbound (loop) Off-Ramp 
 Westbound Westminster Boulevard and I-405 Northbound (loop) Off-Ramp 
 Westminster Boulevard and I-405 Northbound On-Ramp 
 Westminster Boulevard and Willow Lane (I-405 Northbound Off-Ramp) 

 
Level of Service (LOS) analysis and Volume-to-Capacity (v/c) ratio calculation worksheets for 
the Springdale Street and Westminster Boulevard Interchange, for the existing (2009), No Build 
and Project Conditions for both Opening Year (2020) and Design Year (2040) are provided in 
Appendix N. Traffic signal warrant analyses conducted for the intersections of Springdale 
Street/I-405 Southbound Off-Ramp and Westminster Boulevard/I-405 Northbound Ramps are 
also included. The Springdale Street and Westminster Boulevard ramp metering queuing analysis 
worksheets are also included. 
 
3.11.1  Existing Conditions (Year 2009) 
 
Under existing conditions, only the City-controlled intersections of Westminster 
Boulevard/Springdale Street and Westminster Boulevard/Willow Lane are signalized. All ramp 
arterial intersections are currently unsignalized with the Springdale Street/I-405 Southbound Off-
Ramp intersection controlled by a stop sign and all others uncontrolled. Existing intersection lane 
geometrics and peak hour traffic volumes (2009) are included in Figure 3.11.1. A summary of 
LOS for AM and PM peak hours for existing conditions, including traffic control at study 
intersections, is provided in Table 3.11.1. LOS analysis conducted of existing conditions 
indicates that with the exception of the stop-controlled intersection of Springdale Street/I-405 
Southbound Off-Ramp, which is operating at LOS E during the PM peak hour, all other study 
intersections operate at LOS D or better during the peak hours. 

A comparison of existing vehicle queuing (higher of AM or PM peak hour 95th percentile 
queues) and available queue storage (in feet) is included in Figure 3.11.2. At the Westminster 
Boulevard/Springdale Street intersection, the northbound left-turn movement, the northbound 
right-turn movement, the westbound left-turn movement, and the southbound left-turn movement 
have queues that currently exceed the available pocket storage. 
 
3.11.2  No Build Conditions (Year 2020 and 2040) 
 
The No Build condition lane geometrics at this interchange are the same as existing as there are 
no approved improvement projects within the study area. The No Build condition peak hour 
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traffic volumes and lane geometrics for the Springdale Street and Westminster Boulevard 
Interchange for Years 2020 and 2040 are provided in Figures 3.11.3 and 3.11.4, respectively.  
Summaries of Levels of Service for AM and PM peak hours for Year 2020 No Build conditions 
are provided in Tables 3.11.2 and 3.11.3, respectively. Similarly, summaries of Levels of 
Service for AM and PM peak hours for Year 2040 No Build conditions are provided in Tables 
3.11.4 and 3.11.5, respectively. Under Year 2020 and 2040 No Build conditions, the stop-
controlled intersection of Springdale Street/I-405 Southbound Off-Ramp is expected to operate 
at LOS E and F, respectively, during the peak hours. The intersection of Westminster 
Boulevard/Springdale Street, during the PM peak hour, is expected to operate at LOS D in 2020 
and deteriorate to LOS E in 2040 under the No Build condition.  
 
A comparison of expected vehicle queue storage needs (the higher of AM or PM peak hours) 
versus available queue storage under No Build conditions for the Springdale Street and 
Westminster Boulevard Interchange for Year 2020 and 2040 is provided in Figures 3.11.5 and 
3.11.6, respectively. At the Westminster Boulevard/Springdale Street intersection, the 
northbound left-turn movement, the northbound right-turn movement, the westbound left-turn 
movement, and the southbound left-turn movement are all expected to have queues that will 
exceed the available pocket storage under the Year 2020 and 2040 No Build Conditions.  
 
An analysis was conducted of the on-ramps under the No Build Condition to identify potential 
queuing resulting from ramp metering. The analysis was conducted using projected Year 2040 
AM/PM peak hour traffic volumes and different ramp metering rates. The length of potential 
maximum queues was determined for the AM and PM peak hours and compared against available 
vehicle queue storage for the No Build Condition. The ramp metering analysis (see Table 3.11.6) 
indicates that there will not be adequate vehicle queue storage on one on-ramp under the No 
Build Condition.  Inadequate queue storage under No Build Conditions on the I-405 Southbound 
On-Ramp at Westminster Boulevard is expected to result in ramp metering queues backing onto 
Westminster Boulevard and disrupting arterial operations.  
 
3.11.3  Project Conditions (Year 2020 and 2040) 
 
The Project Condition peak hour traffic volumes and proposed lane geometrics for the 
Springdale Street and Westminster Boulevard Interchange for Year 2020 and 2040 are provided 
in Figures 3.11.7 and 3.11.8, respectively.  
 
The following are the proposed improvements at the Springdale Street and Westminster 
Boulevard Interchange for Project Conditions: 
 

 Separate the two I-405 Southbound Off-Ramps, the one for Springdale Street and the 
other for eastbound Westminster Boulevard, by removing the collector-distributor road 
and providing direct off-ramps from the southbound I-405 Freeway.  
 

 Widen the I-405 Southbound Off-Ramp at Springdale Street to provide a single left-turn 
lane and two right-turn lanes at the ramp terminus. Provide queue storage of 
approximately 360 feet per lane. Signalize the intersection of Springdale Street and the I-
405 Southbound Off-Ramp.  
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 Extend the southbound left-turn on Springdale Street at Westminster Boulevard past the 
I-405 Southbound Off-Ramp. The existing 150 feet storage for the southbound left-turn 
movement will be increased to approximately 450 feet. 

 
 Replace the Westminster Boulevard overcrossing bridge and provide two through lanes 

in the westbound direction and two through lanes plus an auxiliary lane for the eastbound 
direction. 

 
 Remove the left-turn access from westbound Westminster Boulevard to the I-405 

Southbound On-Ramp. Extend the existing westbound left-turn pocket of approximately 
125 feet on Westminster Boulevard at Springdale Street to approximately 630 feet. 

 
 At the I-405 Southbound On-Ramp on Westminster Boulevard, remove the HOV by-pass 

lane and provide two General Purpose lanes for additional queue storage on the on-ramp. 
 

 Continue to provide three lanes in the eastbound direction on Westminster Boulevard at 
Springdale Street. East of the intersection, the third lane (curb lane) becomes a freeway-
only right-turn lane. The second eastbound (middle) lane on Westminster Boulevard will 
be a shared through/right-turn lane at the I-405 Southbound On-Ramp, resulting in two 
lanes onto the on-ramp from eastbound Westminster Boulevard. 

 
 Sign and stripe to allow two curb-lanes on eastbound Westminster Boulevard at 

Springdale Street as freeway access lanes (to the I-405 Southbound On-Ramp at 
Westminster Boulevard). 

 
 The existing I-405 Southbound (loop) Off-Ramp to eastbound Westminster Boulevard is 

retained. The off-ramp becomes the third eastbound through lane on Westminster 
Boulevard. 

 
 Consolidate all northbound off-ramp traffic to a single improved I-405 Northbound 

(loop) Off-Ramp at Westminster Boulevard by widening the existing Northbound Off-
Ramp for westbound Westminster Boulevard. Remove the existing I-405 Northbound 
Off-Ramp to eastbound Westminster Boulevard at Willow Lane. 

 
 Signalize the reconfigured intersection of Westminster Boulevard and the I-405 

Northbound Off-Ramp to allow left-turns. Replace the free right-turn lane for the I-405 
Northbound Off-Ramp to westbound Westminster Boulevard with a single left-turn lane 
and two right-turn lanes controlled by the traffic signal. Provide vehicle queue storage of 
690 feet per lane (three lanes) at the I-405 Northbound Off-Ramp terminus at 
Westminster Boulevard.  

 Relocate the existing I-405 Northbound On-Ramp on Westminster Boulevard westerly of 
its current location, to be located next to the consolidated I-405 Northbound Off-Ramp. 
Provide dual eastbound left-turn lanes with approximately 275 feet queue storage on 
Westminster Boulevard at the I-405 Northbound Ramps. The northbound on and off-
ramps on Westminster Boulevard will be controlled by the traffic signal. 
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 At the new signalized intersection of Westminster Boulevard/I-405 Northbound Ramps, 
provide three through lanes and two left-turn lanes on the eastbound approach, and two 
through lanes and one exclusive right-turn lane on the westbound approach. 

 
 Provide an extended northbound right turn lane with queue storage of approximately 460 

feet on Springdale Street at Westminster Boulevard. The additional queue storage is 
provided by removing the on-street parking on northbound Springdale Street beginning 
approximately 300 feet south of Westminster Boulevard and striping a third lane. This 
third lane on northbound Springdale Street becomes a right-turn only lane at Westminster 
Boulevard.  

 
Traffic Signal Warrant analyses using the Peak Hour Warrant for the Opening Year (2020) 
conditions were conducted for the intersections of I-405 Southbound Ramps/Springdale Street 
and I-405 Northbound Ramps/Westminster Boulevard. The analyses indicated that traffic signals 
are warranted at the two intersections. 
 
A LOS analysis was conducted for the Springdale Street and Westminster Boulevard Interchange 
for Year 2020 and 2040 Project Conditions. Analysis was conducted for Project traffic under the 
No Build lane geometrics and Project traffic with the proposed improvements. Summaries of 
Levels of Service for AM and PM peak hours for Year 2020 Project Conditions are provided in 
Tables 3.11.2 and 3.11.3, respectively. Similarly, summaries of Levels of Service for AM and 
PM peak hours for Year 2040 Project Conditions are provided in Tables 3.11.4 and 3.11.5, 
respectively.  
 
The LOS analyses for Year 2040 Project Conditions with the proposed improvements indicate 
that the new signalized intersections of I-405 Southbound Off-Ramp/Springdale Street, and I-405 
Northbound Ramps/Westminster Boulevard are expected to operate at LOS C or better during 
the peak hours. The study intersection of Westminster Boulevard/Springdale Street will continue 
to operate at LOS E during the PM peak hour. The existing I-405 Southbound (loop) Off-Ramp 
to eastbound Westminster Boulevard will continue as a “free” right-turn and operate at very low 
v/c ratio of 0.19 during the peak hours. 
 
Comparisons of expected vehicle queue storage needs (the higher of AM or PM peak hours) 
versus available queue storage under Project conditions for the Springdale Street and 
Westminster Boulevard Interchange for Year 2020 and 2040 are provided in Figures 3.11.9 and 
3.11.10, respectively. Peak hour queues for the northbound left-turn movement at Westminster 
Boulevard/Springdale Street are expected to exceed the available pocket storage under Year 
2040 project conditions.  
 
Under the Project Conditions an analysis was conducted of the on-ramps to identify potential 
queuing resulting from ramp metering (see Table 3.11.6). The analysis was conducted using 
projected Year 2040 AM/PM peak hour traffic volumes and different ramp metering rates. The 
length of potential maximum queues were determined for the AM and PM peak hours and 
compared against available vehicle queue storage for the Project Condition. The ramp metering 
analysis using a discharge rate of 900 vehicles per hour (vph) for single lane, and 1,500 vph for 
dual lanes (at the rate of 750 vph for each lane) indicates that the increased storage being 
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provided under the Project Condition will be sufficient for Year 2040 traffic on both on-ramps. 
No ramp meter queues are expected to back onto the arterials and disrupt their operations. 
 
3.11.4  Comparison of No Build and Project Conditions 
 
A summary of study intersection LOS, v/c ratios, and average delays under No Build Condition, 
Project traffic under No Build lane geometrics, and Project traffic with proposed improvements, 
is provided in Tables 3.11.2 and 3.11.3 for Opening Year 2020 traffic, and Tables 3.11.4 and 
3.11.5 for Design Year 2040 traffic.  
 
The new signalized intersections of I-405 Southbound Off-Ramp/Springdale Street and I-405 
Northbound Ramps/Westminster Boulevard are expected to operate at LOS B or better during 
the peak hours under Project Condition. The study intersection of Westminster 
Boulevard/Springdale Street is expected to operate at LOS E during the PM peak hour under the 
No Build and Project Conditions. Additionally, as identified in Tables 3.11.4 and 3.11.5, the 
intersection overall v/c ratios or average intersection delays are expected to either remain the 
same or slightly increase under the Project Condition with the proposed improvements. 
Removing the left-turn access from westbound Westminster Boulevard to the I-405 Southbound 
On-Ramp could potentially re-route some of the traffic currently making left-turns at the on-
ramp to use the westbound left-turn lane at Westminster Boulevard/Springdale Street to make a 
U-turn; other traffic may access southbound I-405 at other interchanges.  This improvement will 
provide needed storage for the westbound left-turn movement at Springdale Street. 
 
The following is a comparison of expected queues and available storage at study intersections for 
Design Year 2040 traffic for both No Build and Project Conditions with the proposed 
improvements presented in Figures 3.11.6 and 3.11.10, respectively. Locations where queues 
exceeded turn pocket storage, under No Build or Project Condition, are identified below.  
 

Westminster Boulevard/Springdale Street: 
 

 The westbound left-turn movement will experience a queue of 220 feet under the No 
Build Condition compared to 240 feet under the Project Condition. The Project will 
increase the existing 125 feet left-turn pocket to 630 feet. 
 

 The southbound left-turn movement will experience a queue of 320 feet under the No 
Build Condition compared to 390 feet under the Project Condition. The Project will 
increase the existing 150 feet left-turn pocket to approximately 450 feet by extending the 
left-turn lanes past the Springdale Street/I-405 Southbound Off-Ramp. 
 

 The northbound left-turn movement will experience a queue of 180 feet under both the 
No Build and Project Conditions, thereby exceeding the available storage of 85 feet. The 
storage for the northbound left-turn cannot be increased due to the existing local access 
(southbound left-turn pocket) located to the immediate south. The southbound left-turn 
lane allows access to the businesses on the east side of Springdale Street. 
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 The northbound right-turn movement will experience a queue of 320 feet under the No 
Build Condition compared to 350 feet under the Project Condition. The project will 
increase the existing 210 feet right-turn pocket to 460 feet. 

 
The new signalized intersections of I-405 Southbound Off-Ramp/Springdale Street and I-405 
Northbound Ramps/Westminster Boulevard are both expected to have adequate vehicle queue 
storage to accommodate Year 2040 peak hour off-ramp traffic. An average of 360 feet per lane 
queue storage is provided for the I-405 Southbound Off-Ramp on Springdale Street and 690 feet 
per lane queue storage is provided for the single consolidated I-405 Northbound Off-Ramp on 
Westminster Boulevard.  
 
Table 3.11.6 provides a summary of the number of on-ramp lanes (General Purpose vs. HOV 
lanes), the total on-ramp metering storage, and length of maximum queues with different ramp 
metering rates at the Springdale Street and Westminster Avenue Interchange for both No Build 
and Project Conditions. A comparison of the ramp metering analysis between the No Build and 
Project Conditions indicates that, while there will not be adequate vehicle queue storage on one 
on-ramp under the No Build Condition, the increased storage being provided under the Project 
Condition will be sufficient to accommodate Year 2040 traffic on both on-ramps. 
 
The Project will increase ramp meter storage on one of the two on-ramps at the interchange. The 
proposed improvements under the Project Condition will result in a net increase in storage of 950 
lane-feet for the I-405 Southbound On-Ramp from eastbound Westminster Boulevard. The 
additional vehicle storage is achieved through the replacement of the HOV bypass lane with a 
general purpose lane. 
 
3.11.5  Significant Traffic Impacts 
 
Based on the LOS analysis for the Springdale Street and Westminster Boulevard Interchange, and 
the results as documented in Tables 3.11.2 and 3.11.3 for Year 2020 traffic, and Tables 3.11.4 
and 3.11.5 for Year 2040 traffic, none of the study intersections meet the significant impact criteria 
and therefore there are no significant traffic impacts at this interchange. 
 
3.11.6  Pedestrian Paths and Bikeways 
 
Existing and proposed pedestrian paths and/or bikeways at the Springdale Street and Westminster 
Boulevard Interchange are included on Figure 3.11.11. 
 
 
 



V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1 I‐405 SB Off‐Ramp Springdale St
Stop‐Controlled  

Off‐Ramp*
0.47 28.1 D 0.60 36.1 E

2 Westminster Blvd Springdale St Existing Traffic Signal 0.76 39.9 D 0.79 40.1 D

3 Westminster Blvd I‐405 SB On‐Ramp Unsignalized On‐Ramp 0.24 ‐‐ ‐‐ 0.30 ‐‐ ‐‐

4 Westminster Blvd
I‐405 SB Off‐Ramp 

(to EB Westminster Blvd)

Unsignalized Loop 

Off‐Ramp
0.16 ‐‐ ‐‐ 0.15 ‐‐ ‐‐

5 Westminster Blvd
I‐405 NB Off‐Ramp 

(to WB Westminster Blvd)

Unsignalized Loop 

Off‐Ramp
0.40 ‐‐ ‐‐ 0.38 ‐‐ ‐‐

6 Westminster Blvd I‐405 NB On‐Ramp Unsignalized On‐Ramp 0.30 ‐‐ ‐‐ 0.28 ‐‐ ‐‐

7 Westminster Blvd
I‐405 NB Off‐Ramp/

Willow Ln
Existing Traffic Signal 0.50 14.1 B 0.53 12.6 B

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

AM Peak Hour PM Peak Hour

4.  * Level of Service is based on the stop controlled off‐ramp movement (left‐turn or right‐turn) with the highest delay.

East/West Street North/South Street

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix N.

3.  Level of Service analysis worksheets are included in Appendix N.

Table 3.11.1: Springdale Street & Westminster Boulevard Interchange

Existing (2009) Levels of Service ‐ AM/PM Peak Hours

No.

Location

Traffic Control/

Comments

Existing Level of Service 

(Year 2009)

Albert Grover & Associates  11/10/20103.11-7



V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

Stop‐Controlled 

Off‐Ramp*
0.67 47.9 E 0.66 46.6 E

Proposed Traffic 

Signal
0.35 9.6 A

2 Westminster Blvd Springdale St Existing Traffic Signal 0.83 42.0 D 0.82 41.5 D 0.88 44.2 D N ‐‐

3 Westminster Blvd I‐405 SB On‐Ramp
Unsignalized 

On‐Ramp
0.26 ‐‐ ‐‐ 0.26 ‐‐ ‐‐ 0.51 ‐‐ ‐‐

4 Westminster Blvd

I‐405 SB Off‐Ramp 

(to EB Westminster 

Blvd)

Unsignalized Loop 

Off‐Ramp
0.18 ‐‐ ‐‐ 0.18 ‐‐ ‐‐ 0.18 ‐‐ ‐‐

5 Westminster Blvd

I‐405 NB Off‐Ramp 

(to WB Westminster 

Blvd)

Unsignalized Loop 

Off‐Ramp
0.43 ‐‐ ‐‐ 0.43 ‐‐ ‐‐

6 Westminster Blvd I‐405 NB On‐Ramp
Unsignalized 

On‐Ramp
0.32 ‐‐ ‐‐ 0.32 ‐‐ ‐‐

5 & 

6
Westminster Blvd

I‐405 NB Ramps 

(to WB & EB 

Westminster Blvd)

Proposed Traffic 

Signal
0.64 21.0 C

7 Westminster Blvd Willow Ln
Existing Traffic 

Signal 
0.58 14.6 B 0.61 14.7 B 0.56 15.1 B N ‐‐

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

5.  No Build Condition analysis is based on No Build traffic and geometry.

6.  Project Condition (Build traffic) No Improvements ‐ Analysis is based on Project traffic under No Build Geometry.

7.  Project Condition (Build traffic) With Improvements ‐ Analysis is based on Project traffic under Build Geometry.

Springdale StI‐405 SB Off‐Ramp

N/A

N/A

Traffic Control/

Comments

AM Peak Hour

East/West Street

No Improvements

(No Build Geometry)

N/A

Table 3.11.2: Springdale Street & Westminster Boulevard Interchange

Opening Year (2020) Levels of Service ‐ AM Peak Hour

Im
p
ac
t 
M
it
ig
at
e
d

North/South Street

No

Location

No Build Condition

Project Condition (Build Traffic)

Ex
ce
e
d
s 
Im

p
ac
t 
Th

re
sh
o
ld

4.  * Level of Service is based on the stop controlled off‐ramp movement (left‐turn or right‐turn) with the highest delay.

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix N.

3.  Level of Service analysis worksheets are included in Appendix N.

1

N/A

N/A

N/A

N/A

N/A

N/A

N/A

With Improvements

(Build Geometry)
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V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

Stop‐Controlled 

Off‐Ramp*
0.69 45.9 E 0.67 42.9 E

Proposed Traffic 

Signal
0.40 9.0 A

2 Westminster Blvd Springdale St Existing Traffic Signal 0.89 44.9 D 0.89 46.0 D 0.89 47.3 D N ‐‐

3 Westminster Blvd I‐405 SB On‐Ramp
Unsignalized 

On‐Ramp
0.32 ‐‐ ‐‐ 0.32 ‐‐ ‐‐ 0.65 ‐‐ ‐‐

4 Westminster Blvd

I‐405 SB Off‐Ramp 

(to EB Westminster 

Blvd)

Unsignalized Loop 

Off‐Ramp
0.16 ‐‐ ‐‐ 0.16 ‐‐ ‐‐ 0.16 ‐‐ ‐‐

5 Westminster Blvd

I‐405 NB Off‐Ramp 

(to WB Westminster 

Blvd)

Unsignalized Loop 

Off‐Ramp
0.43 ‐‐ ‐‐ 0.43 ‐‐ ‐‐

6 Westminster Blvd I‐405 NB On‐Ramp
Unsignalized 

On‐Ramp
0.30 ‐‐ ‐‐ 0.30 ‐‐ ‐‐

5 & 

6
Westminster Blvd

I‐405 NB Ramps 

(to WB & EB 

Westminster Blvd)

Proposed Traffic 

Signal
0.74 16.5 B

7 Westminster Blvd Willow Ln
Existing Traffic 

Signal 
0.65 14.7 B 0.65 14.1 B 0.61 11.5 B N ‐‐

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

5.  No Build Condition analysis is based on No Build traffic and geometry.

6.  Project Condition (Build traffic) No Improvements ‐ Analysis is based on Project traffic under No Build Geometry.

7.  Project Condition (Build traffic) With Improvements ‐ Analysis is based on Project traffic under Build Geometry.

N/A

4.  * Level of Service is based on the stop controlled off‐ramp movement (left‐turn or right‐turn) with the highest delay.

Ex
ce
e
d
s 
Im

p
ac
t 
Th

re
sh
o
ld

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix N.

Location

N/A

N/A

No Improvements

(No Build Geometry)

With Improvements

(Build Geometry)

Traffic Control/

Comments

Im
p
ac
t 
M
it
ig
at
e
d

N/A

No Build Condition

3.  Level of Service analysis worksheets are included in Appendix N.

I‐405 SB Off‐Ramp

N/A

N/A

N/A

N/A

PM Peak Hour

N/ASpringdale St

N/A

Table 3.11.3: Springdale Street & Westminster Boulevard Interchange

Opening Year (2020) Levels of Service ‐ PM Peak Hour

Project Condition (Build Traffic)

East/West Street North/South Street

No

1

Albert Grover & Associates  03/29/20113.11-9



V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

Stop‐Controlled 

Off‐Ramp*
0.83 76.2 F 0.85 80.9 F

Proposed Traffic 

Signal
0.38 9.9 A

2 Westminster Blvd Springdale St Existing Traffic Signal 0.84 44.1 D 0.89 46.3 D 0.89 47.1 D N ‐‐

3 Westminster Blvd I‐405 SB On‐Ramp
Unsignalized 

On‐Ramp
0.27 ‐‐ ‐‐ 0.27 ‐‐ ‐‐ 0.27 ‐‐ ‐‐

4 Westminster Blvd

I‐405 SB Off‐Ramp 

(to EB Westminster 

Blvd)

Unsignalized Loop 

Off‐Ramp
0.19 ‐‐ ‐‐ 0.19 ‐‐ ‐‐ 0.19 ‐‐ ‐‐

5 Westminster Blvd

I‐405 NB Off‐Ramp 

(to WB Westminster 

Blvd)

Unsignalized Loop 

Off‐Ramp
0.44 ‐‐ ‐‐ 0.44 ‐‐ ‐‐

Location

N/A

Table 3.11.4: Springdale Street & Westminster Boulevard Interchange

Design Year (2040) Levels of Service ‐ AM Peak Hour

Ex
ce
e
d
s 
Im

p
ac
t 
Th

re
sh
o
ld

Im
p
ac
t 
M
it
ig
at
e
d

East/West Street North/South Street

No
Traffic Control/

Comments

AM Peak Hour

No Build Condition
With Improvements

(Build Geometry)

N/A

Project Condition (Build Traffic)

No Improvements

(No Build Geometry)

Springdale StI‐405 SB Off‐Ramp

N/A

N/A

1

N/A

N/A

N/A

6 Westminster Blvd I‐405 NB On‐Ramp
Unsignalized 

On‐Ramp
0.34 ‐‐ ‐‐ 0.34 ‐‐ ‐‐

5 & 

6
Westminster Blvd

I‐405 NB Ramps 

(to WB & EB 

Westminster Blvd)

Proposed Traffic 

Signal
0.69 21.7 C

7 Westminster Blvd Willow Ln
Existing Traffic 

Signal 
0.61 15.4 B 0.69 17.7 B 0.61 15.6 B N ‐‐

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

5.  No Build Condition analysis is based on No Build traffic and geometry.

6.  Project Condition (Build traffic) No Improvements ‐ Analysis is based on Project traffic under No Build Geometry.

7.  Project Condition (Build traffic) With Improvements ‐ Analysis is based on Project traffic under Build Geometry.

4.  * Level of Service is based on the stop controlled off‐ramp movement (left‐turn or right‐turn) with the highest delay.

N/A

N/A

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix N.

3.  Level of Service analysis worksheets are included in Appendix N.

N/A

N/A
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V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

Stop‐Controlled 

Off‐Ramp*
0.85 75.8 F 0.85 76.3 F

Proposed Traffic 

Signal
0.42 9.2 A

2 Westminster Blvd Springdale St Existing Traffic Signal 0.98 60.7 E 0.97 57.2 E 0.97 56.8 E N ‐‐

3 Westminster Blvd I‐405 SB On‐Ramp
Unsignalized 

On‐Ramp
0.34 ‐‐ ‐‐ 0.34 ‐‐ ‐‐ 0.34 ‐‐ ‐‐

4 Westminster Blvd

I‐405 SB Off‐Ramp 

(to EB Westminster 

Blvd)

Unsignalized Loop 

Off‐Ramp
0.16 ‐‐ ‐‐ 0.16 ‐‐ ‐‐ 0.16 ‐‐ ‐‐

5 Westminster Blvd

I‐405 NB Off‐Ramp 

(to WB Westminster 

Blvd)

Unsignalized Loop 

Off‐Ramp
0.47 ‐‐ ‐‐ 0.47 ‐‐ ‐‐

6 Westminster Blvd I‐405 NB On‐Ramp
Unsignalized 

On‐Ramp
0.32 ‐‐ ‐‐ 0.32 ‐‐ ‐‐

5 & 

6
Westminster Blvd

I‐405 NB Ramps 

(to WB & EB 

Westminster Blvd)

Proposed Traffic 

Signal
0.80 17.9 B

7 Westminster Blvd Willow Ln
Existing Traffic 

Signal 
0.72 19.2 B 0.78 20.6 C 0.68 11.8 B N ‐‐

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

5.  No Build Condition analysis is based on No Build traffic and geometry.

6.  Project Condition (Build traffic) No Improvements ‐ Analysis is based on Project traffic under No Build Geometry.

7.  Project Condition (Build traffic) With Improvements ‐ Analysis is based on Project traffic under Build Geometry.

4.  * Level of Service is based on the stop controlled off‐ramp movement (left‐turn or right‐turn) with the highest delay.

No
Traffic Control/

Comments

PM Peak Hour

Location

N/A

1 I‐405 SB Off‐Ramp

3.  Level of Service analysis worksheets are included in Appendix N.

Table 3.11.5: Springdale Street & Westminster Boulevard Interchange

Design Year (2040) Levels of Service ‐ PM Peak Hour

Ex
ce
e
d
s 
Im

p
ac
t 
Th

re
sh
o
ld

Im
p
ac
t 
M
it
ig
at
e
d

N/A

N/A

East/West Street North/South Street

With Improvements

(Build Geometry)

N/A

N/A

N/A

N/A

N/A

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix N.

N/ASpringdale St

No Build Condition

Project Condition (Build Traffic)

No Improvements

(No Build Geometry)

N/A
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I-405 Improvement Project Traffic Study  Arterial and Interchange Component 
  Bolsa Chica Road/Valley View Street and Garden Grove Boulevard Interchange 

Albert Grover & Associates 3.12-1 Orange County Transportation Authority 

3.12 Bolsa Chica Road/Valley View Street and Garden Grove 
Boulevard Interchange 

 
 
The following intersections are included in the traffic analysis for the I-405/Bolsa Chica 
Road/Valley View Street and Garden Grove Boulevard Freeway Interchange located in the City 
of Westminster:  
 

 Garden Grove Boulevard at I-405 Northbound Off-Ramps/SR-22 Eastbound Ramps 
 Garden Grove Boulevard at Bolsa Chica Road/Valley View Street 
 Southbound Bolsa Chica Road at I-405 Southbound (loop) On-Ramp  
 Southbound Bolsa Chica Road at I-405 Southbound Off-Ramp 
 Southbound Valley View Street at SR-22 Westbound On-Ramp 
 Northbound Valley View Street at SR-22 Westbound (loop) On-Ramp 

 
Level of Service (LOS) analysis and Volume-to-Capacity (v/c) ratio calculation worksheets for 
the Bolsa Chica Road/Valley View Street and Garden Grove Boulevard Interchange, for the 
existing (2009), No Build and Project Conditions for both Opening Year (2020) and Design Year 
(2040) are provided in Appendix O. Traffic signal warrant analysis conducted for the 
intersection of I-405 Southbound Ramps/Bolsa Chica Road is included. The Bolsa Chica 
Road/Valley View Street and Garden Grove Boulevard Interchange ramp metering queuing 
analyses worksheets are also included. 
 
3.12.1 Existing Conditions (Year 2009) 
 
Under existing conditions, the intersections of I-405 Northbound Off-Ramp/SR-22 Eastbound 
Ramps at Garden Grove Boulevard and Bolsa Chica Road/Valley View Street at Garden Grove 
Boulevard are currently signalized. All other study intersections are presently unsignalized. 
Existing intersection lane geometrics and peak hour traffic volumes (2009) are included in 
Figure 3.12.1. A summary of Levels of Service for AM and PM peak hours for existing 
conditions, including traffic control at study intersections, is provided in Table 3.12.1. The LOS 
analysis conducted of existing conditions indicates that with the exception of one location, all 
other study intersections currently operate at LOS D or better during the peak hours. The 
intersection of Bolsa Chica Road/Valley View Street at Garden Grove Boulevard currently 
operates at LOS F during the PM peak hour. 
 
A comparison of existing vehicle queuing (higher of AM or PM peak hour 95th percentile 
queues) and available queue storage (in feet) is included in Figure 3.12.2. During the peak 
hours, the I-405 Northbound Off-Ramp at Garden Grove Boulevard currently experiences queues 
exceeding the available storage area. Additionally, at the intersection of Bolsa Chica 
Road/Valley View Street at Garden Grove Boulevard, the northbound right-turn movement and 
the westbound right-turn movement experience queues exceeding available storage.  
 



I-405 Improvement Project Traffic Study  Arterial and Interchange Component 
  Bolsa Chica Road/Valley View Street and Garden Grove Boulevard Interchange 

Albert Grover & Associates 3.12-2 Orange County Transportation Authority 

3.12.2  No Build Conditions (Year 2020 and 2040) 
 
The only committed improvement that relates to this interchange is the West County Connectors 
Project, currently under construction, that will relocate the eastbound SR-22 and southbound I-
405 Bolsa Chica Road Off-Ramp from the SR-22 Freeway branch connector to the I-405 
Freeway mainline. This improvement is included in the No Build Condition for the freeway 
analysis. Additionally, the West County Connectors Project will replace the Valley View Street 
bridge overcrossing on SR-22 Freeway, and extend the southbound dual left-turn lane queue 
storage to approximately 470 feet. The No Build condition peak hour traffic volumes and lane 
geometrics for the Bolsa Chica Road/Valley View Street and Garden Grove Boulevard 
Interchange for Years 2020 and 2040 are provided in Figures 3.12.3 and 3.12.4, respectively.  
 
Summaries of Levels of Service for AM and PM peak hours for Year 2020 No Build conditions 
are provided in Tables 3.12.2 and 3.12.3, respectively. Similarly, summaries of Levels of 
Service for AM and PM peak hours for Year 2040 No Build conditions are provided in Tables 
3.12.4 and 3.12.5, respectively. Under No Build Conditions, the intersection of I-405 
Northbound Off-Ramp/SR-22 Eastbound Ramps at Garden Grove Boulevard is expected to 
operate at LOS E for Year 2020 traffic, but deteriorate to LOS F with Year 2040 traffic. The 
intersection of Bolsa Chica Road/Valley View Street at Garden Grove Boulevard is expected to 
operate at LOS F during the PM peak hour under Year 2020 and 2040 No Build conditions.  
 
A comparison of expected vehicle queue storage needs (the higher of AM or PM Peak Hours) 
versus available queue storage under No Build conditions for the Bolsa Chica Road/Valley View 
Street and Garden Grove Boulevard Interchange for Year 2020 and 2040 is provided in Figures 
3.12.5 and 3.12.6, respectively. Under the No Build Condition during the peak hours, the I-405 
Northbound Off-Ramp at Garden Grove Boulevard is expected to experience queues of 
approximately 850 feet exceeding available storage of approximately 400 feet. The northbound 
right-turn and westbound left-turn movements at Bolsa Chica Road/Valley View Street at 
Garden Grove Boulevard intersection are also expected to have peak hour queues exceeding 
available storage. 
 
An analysis was conducted of the on-ramps under the No Build Condition to identify potential 
queuing resulting from ramp metering. The analysis was conducted using projected Year 2040 
AM/PM peak hour traffic volumes and different ramp metering rates. The length of potential 
maximum queues was determined for the AM and PM peak hours and compared against available 
vehicle queue storage for the No Build Condition. The ramp metering analysis (see Table 3.12.6) 
indicates that there will not be adequate vehicle queue storage on one on-ramp under the No 
Build Condition. Inadequate queue storage under No Build Conditions on the I-405 Southbound 
(loop) On-Ramp from southbound Bolsa Chica Road is expected to result in ramp meter queues 
backing onto Bolsa Chica Road and disrupting arterial operations. 
 
3.12.3 Project Conditions (Year 2020 and 2040) 
 
The Project Condition peak hour traffic volumes and proposed lane geometrics for the Bolsa 
Chica Road/Valley View Street and Garden Grove Boulevard Interchange for Year 2020 and 
2040 are provided in Figures 3.12.7 and 3.12.8, respectively.  



I-405 Improvement Project Traffic Study  Arterial and Interchange Component 
  Bolsa Chica Road/Valley View Street and Garden Grove Boulevard Interchange 

Albert Grover & Associates 3.12-3 Orange County Transportation Authority 

The following are the proposed improvements at the Bolsa Chica Road/Valley View Street and 
Garden Grove Boulevard Interchange for Project Conditions: 
 

 Widen the Bolsa Chica Road overcrossing on the I-405 Freeway to provide three 
northbound lanes and three southbound lanes plus an exclusive right-turn lane in each 
direction. The three through lanes and the right-turn lane for the southbound and 
northbound movements on Bolsa Chica Road extend between the I-405 Southbound 
Ramps intersection and the Garden Grove Boulevard intersection.  

 
 Widen the I-405 Northbound Off-Ramp at its terminus at Garden Grove Boulevard to 

provide two left-turn lanes and a shared through/right-turn lane. Provide increased 
vehicle queue storage of 580 feet per lane on the Northbound Off-Ramp. 
 

 Add a third westbound right-turn lane on Garden Grove Boulevard at the Bolsa Chica 
Road/Valley View Street intersection. 
 

 Widen the I-405 Southbound On-Ramp on Bolsa Chica Road to two lanes and provide 
increased on-ramp metering queue storage. Modify the I-405 Southbound On-Ramp 
connection at Bolsa Chica Road to meet at approximately a 90-degree angle. 

 
 Widen and relocate the existing I-405 Southbound Off-Ramp at Bolsa Chica Road 

northerly of its current location and signalize the intersection. The existing southbound 
off-ramp “free” right-turn movement will be modified to be controlled by a traffic signal. 
Allow left-turns from the I-405 Southbound Off-Ramp, and also provide a new access 
from northbound Bolsa Chica Road to the I-405 Southbound On-Ramp at the new 
signalized intersection. Provide a single left-turn lane and triple right-turn lanes at the 
Bolsa Chica Road Off-Ramp, and a single left-turn lane from northbound Bolsa Chica 
Road to the Southbound I-405 On-Ramp. Provide vehicle queue storage of approximately 
575 feet per lane for the three right-turn lanes, and 470 feet storage for the single left-turn 
lane on the Southbound Off-Ramp at Bolsa Chica Road. 
 

 Widen Bolsa Chica Road south of I-405 Freeway to three through lanes in each direction 
within the Caltrans right-of-way limits.  

 
Traffic Signal Warrant analysis using the Peak Hour Warrant for the Opening Year (2020) 
condition was conducted for the intersection of I-405 Southbound Ramps/Bolsa Chica Road. The 
analyses indicated that a traffic signal is warranted at the new intersection. 
 
A LOS analysis was conducted for the Bolsa Chica Road/Valley View Street and Garden Grove 
Boulevard Interchange for Year 2020 and 2040 Project Conditions. Analysis was conducted for 
Project traffic under the No Build lane geometrics, and Project traffic with the proposed 
improvements. Summaries of Levels of Service for AM and PM peak hours for Year 2020 
Project Conditions are provided in Tables 3.12.2 and 3.12.3, respectively. Similarly, summaries 
of Levels of Service for AM and PM peak hours for Year 2040 Project Conditions are provided 
in Tables 3.12.4 and 3.12.5, respectively.  
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The LOS analysis for the Year 2040 Project Conditions, with the proposed improvements, 
indicates that the new signalized intersection of I-405 Southbound Ramps/Bolsa Chica Road is 
expected to operate at LOS B or better during the peak hours. The intersection of I-405 
Northbound Off-Ramp/SR-22 Eastbound Ramps and Garden Grove Boulevard is expected to 
improve to LOS D during peak hours for Year 2020 and 2040 traffic with Project proposed 
improvements. The intersection of Bolsa Chica Road/Valley View Street and Garden Grove 
Boulevard is expected to continue to operate at LOS F during the PM peak hour under Year 2040 
Project Conditions. The proposed improvements under Project Conditions will result in a 
decrease in average delay and v/c ratio at the intersection of Bolsa Chica Road/Valley View 
Street and Garden Grove Boulevard.  
 
Comparisons of expected vehicle queue storage needs (the higher of AM or PM Peak Hours) 
versus available queue storage under Project conditions for the Bolsa Chica Road/Valley View 
Street and Garden Grove Boulevard Interchange for Year 2020 and 2040 are provided in Figures 
3.12.9 and 3.12.10, respectively. The northbound right-turn movement at Bolsa Chica 
Road/Valley View Street at Garden Grove Boulevard is expected to have peak hour queues 
exceeding available storage. The project improvement includes extending the northbound right-
turn storage on Bolsa Chica Road from the existing 400 feet to approximately 800 feet. 
 
Under the Project Condition, an analysis was conducted of the on-ramps to identify potential 
queuing resulting from ramp metering. The analysis was conducted using projected Year 2040 
AM/PM peak hour traffic volumes and different ramp metering rates. The length of potential 
maximum queues was determined for the AM and PM peak hours and compared against available 
vehicle queue storage for the Project Condition. The ramp metering analysis (see Table 3.12.6) 
using a discharge rate of 900 vehicles per hour (vph) for single lane, and 1,500 vph for dual lanes 
(at the rate of 750 vph for each lane) indicates that the increased storage being provided under 
the Project Condition will be sufficient for Year 2040 traffic on all three on-ramps. No ramp 
meter queues are expected to back onto the arterials and disrupt their operations. 
 
3.12.4 Comparison of No Build and Project Conditions 
 
A summary of study intersection LOS, v/c ratios and average delays under No Build Condition, 
Project traffic under No Build lane geometrics, and Project traffic with proposed improvements, 
is provided in Tables 3.12.2 and 3.12.3 for Opening Year 2020 traffic, and Tables 3.12.4 and 
3.12.5 for Design Year 2040 traffic.  
 
The new signalized intersection of I-405 Southbound Ramps/Bolsa Chica Road is expected to 
operate at LOS B or better during the peak hours under Project Condition. The intersection of I-
405 Northbound Off-Ramp/SR-22 Eastbound Ramps at Garden Grove Boulevard which is 
expected to operate at LOS E and F for Years 2020 and 2040, under No Build Condition, will 
improve to LOS D with Project proposed improvements. The intersection of Bolsa Chica 
Road/Valley View Street at Garden Grove Boulevard is expected to operate at LOS F during the 
PM peak hour under Year 2020 and 2040 under No Build Conditions. The intersection is 
expected to improve to LOS C with Project proposed improvements for Year 2020 for both AM 
and PM peak hours and for Year 2040 AM peak hour. Bolsa Chica Road/Valley View Street and 
Garden Grove Boulevard will remain LOS F for Year 2040 PM peak hour with Project proposed 
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improvements. However, as identified in Tables 3.12.4 and 3.12.5, the intersection’s (Bolsa 
Chica Road/Valley View Street and Garden Grove Boulevard) overall v/c ratios and average 
intersection delays are expected to be better under the Project Condition with the proposed 
improvements than under the No Build Condition. 
 
The following is a comparison of expected queues and available storage at study intersections for 
Design Year 2040 traffic for both No Build and Project Conditions presented in Figures 3.12.6 
and 3.12.10, respectively. Locations where queues exceeded turn pocket storage, under No Build 
or Project Condition, are identified below.  
 

I-405 Northbound Off-Ramp/SR-22 Eastbound Ramps and Garden Grove Boulevard: 
 

 The northbound left-turn movement will experience a queue of 850 feet exceeding the 
available storage of 400 feet under the No Build Condition. Under the Project Condition, 
with a third northbound (off-ramp) lane added the queues for the left-turn will be reduced 
to 510 feet. The Project will provide queue storage of 580 feet for the northbound left-
turn movement. 

 
Valley View Street and Garden Grove Boulevard: 

 
 The westbound right-turn movement with two lanes under the No Build Condition will 

experience a queue of 760 feet. Under the Project Condition, with a third westbound 
right-turn lane added the queues will be reduced to 480 feet. The Project will provide 
queue storage of 570 feet for the westbound right-turn movement.  

 
 The westbound left-turn movement will experience queues of 310 feet under No Build 

Condition compared to 230 feet under Project Conditions. The queues will exceed 
available storage of 190 feet for the westbound left-turn movement under both No Build 
and Project Conditions. The queue storage for the westbound left-turn movement cannot 
be increased due to the limited spacing between this intersection and I-405 Northbound 
Off-Ramp/SR-22 Eastbound Ramps intersection on Garden Grove Boulevard.  
 

 The northbound right-turn movement will experience a queue of over 1,000 feet under 
both the No Build and Project Conditions and exceed available storage. The project will 
increase the existing 400 feet queue storage to approximately 800 feet. The queue storage 
for the northbound right-turn movement cannot be increased further due to the limited 
spacing between this intersection and the new signalized I-405 Southbound Off-Ramp 
intersection on Bolsa Chica Road.  
 

 The southbound dual left-turn movement will experience a queue of 290 feet under the 
No Build Condition compared to 390 feet under the Project Condition. The West County 
Connectors Project, currently under construction, will increase the existing 250 feet left-
turn pocket to 470 feet. 

 
The new signalized intersection of I-405 Southbound Off-Ramp/Bolsa Chica Road is expected to 
have adequate vehicle queue storage to accommodate Year 2040 peak hour off-ramp traffic. 
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Queue storage of 470 feet is provided for the single left-turn movement and an average of 575 
feet per lane of queue storage is provided for the triple right-turn lanes for the I-405 Southbound 
Off-Ramp at Bolsa Chica Road. 
 
Table 3.12.6 provides a summary of the number of on-ramp lanes (General Purpose vs. HOV 
lanes), the total on-ramp metering storage, and length of maximum queues with different ramp 
metering rates at the Bolsa Chica Road/Valley View Street and Garden Grove Boulevard 
Interchange for both No Build and Project Conditions. The Project will increase ramp meter 
storage on one of the three on-ramps at the interchange. The proposed improvements under 
Project Condition will result in a net increase in storage of 100 lane-feet for the I-405 
Southbound (loop) On-Ramp on Bolsa Chica Road. The additional vehicle storage is achieved 
through ramp widening. A comparison of the ramp metering analysis between the No Build and 
Project Conditions indicates that, while there will not be adequate vehicle queue storage on one 
on-ramp under the No Build Condition, the increased storage being provided under the Project 
Condition will be sufficient to accommodate Year 2040 traffic on all three on-ramps.  
 
3.12.5 Significant Traffic Impacts 
 
Based on the LOS analysis for the Bolsa Chica Road/Valley View Street and Garden Grove 
Boulevard Interchange intersections, and the results as documented in Tables 3.12.2 and 3.12.3 
for Year 2020 traffic, and Tables 3.12.4 and 3.12.5 for Year 2040 traffic, the following 
intersections meet the significant impact criteria. Mitigations were developed for locations that met 
the impact threshold. Mitigations are included in Section 3.12.3 under project proposed 
improvements, and summarized below under each impacted intersection. 
 
Intersection:  Garden Grove Boulevard and Bolsa Chica Road/Valley View Street 
 
Impact Year:  

2020 – PM peak hour 
2040 – PM peak hour 

Volume-to-Capacity Ratios: 
 No Build Condition (2020): PM – 1.00 
 Project Traffic (2020) without Improvements: PM – 1.03 
 Project Traffic (2020) with Mitigations: PM – 0.92 
 No Build Condition (2040): PM – 1.06 
 Project Traffic (2040) without Improvements: PM – 1.10 
 Project Traffic (2040) with Mitigations: PM – 1.03 
 
Project proposed mitigations at Garden Grove Boulevard and Bolsa Chica Road/Valley View 
Street include: 
 
 Add a third westbound right-turn lane on Garden Grove Boulevard. 

 
 Add a third through lane on northbound Bolsa Chica Road/Valley View Street. 
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 Extend the northbound right-turn lane on Bolsa Chica Road/Valley View Street and 
increase the existing queue storage of 400 feet to approximately 800 feet. 
 

3.12.6  Pedestrian Paths and Bikeways 
 
Existing and proposed pedestrian paths and/or bikeways at the Bolsa Chica Road/Valley View 
Street and Garden Grove Boulevard Interchange are included on Figure 3.12.11. 
 



V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1 Garden Grove Blvd
I‐405 NB Off‐Ramp/

SR‐22 EB Ramps

Existing Traffic 

Signal
0.84 47.3 D 0.93 54.7 D

2 Garden Grove Blvd Bolsa Chica Rd/Valley View St
Existing Traffic

Signal
0.92 23.7 C 1.06 40.7 F*

3
I‐405 SB On‐Ramp 

(from SB Bolsa Chica Rd)
Bolsa Chica Rd

Unsignalized Loop 

On‐Ramp
0.49 ‐‐ ‐‐ 0.61 ‐‐ ‐‐

4
I‐405 SB Off‐Ramp 

(to SB Bolsa Chica Rd)
Bolsa Chica Rd

Unsignalized 

Off‐Ramp
0.55 ‐‐ ‐‐ 0.45 ‐‐ ‐‐

5
SR‐22 WB On‐Ramp

(from SB Valley View St)
Valley View St

Unsignalized 

On‐Ramp
0.22 ‐‐ ‐‐ 0.25 ‐‐ ‐‐

6
SR‐22 WB On‐Ramp 

(from NB Valley View St)
Valley View St

Unsignalized 

On‐Ramp
0.40 ‐‐ ‐‐ 0.47 ‐‐ ‐‐

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

PM Peak Hour

East/West Street North/South Street

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix O.

3.  Level of Service analysis worksheets are included in Appendix O.

4.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

Table 3.12.1: Bolsa Chica Road/Valley View Street & Garden Grove Boulevard Interchange

Existing (2009) Levels of Service ‐ AM/PM Peak Hours

No.

Location

Traffic Control/

Comments

Existing Level of Service 

(Year 2009)

AM Peak Hour

Albert Grover & Associates  11/10/20103.12-8



V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1 Garden Grove Blvd

I‐405 NB Off‐

Ramp/SR‐22 EB 

Ramps

Existing Traffic 

Signal
0.89 55.8 E 0.90 56.1 E 0.85 43.9 D N ‐‐

2 Garden Grove Blvd
Bolsa Chica Rd/

Valley View St

Existing Traffic

Signal
0.91 23.3 C 0.92 24.5 C 0.90 20.2 C N ‐‐

3
I‐405 SB On‐Ramp 

(from SB Bolsa Chica Rd)
Bolsa Chica Rd

Unsignalized 

Loop On‐Ramp
0.63 ‐‐ ‐‐ 0.63 ‐‐ ‐‐

4
I‐405 SB Off‐Ramp 

(to SB Bolsa Chica Rd)
Bolsa Chica Rd

Unsignalized 

Off‐Ramp
0.78 ‐‐ ‐‐ 0.78 ‐‐ ‐‐

3 & 

4

I‐405 SB Ramps 

(to NB & SB Bolsa Chica Rd)
Bolsa Chica Rd

Proposed Traffic 

Signal
0.72 13.1 B

5
SR‐22 WB On‐Ramp

(from SB Valley View St)
Valley View St

Unsignalized 

On‐Ramp
0.23 ‐‐ ‐‐ 0.23 ‐‐ ‐‐

6
SR‐22 WB On‐Ramp 

(from NB Valley View St)
Valley View St

Unsignalized 

On‐Ramp
0.47 ‐‐ ‐‐ 0.47 ‐‐ ‐‐

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

4.  No Build Condition analysis is based on No Build traffic and geometry.

5.  Project Condition (Build traffic) No Improvements ‐ Analysis is based on Project traffic under No Build Geometry.

6.  Project Condition (Build traffic) With Improvements ‐ Analysis is based on Project traffic under Build Geometry.

N/A

N/A

Project Condition (Build Traffic)

No Improvements

(No Build Geometry)

Im
p
ac
t 
M
it
ig
at
e
d

AM Peak Hour

3.  Level of Service analysis worksheets are included in Appendix O.

N/A

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix O.

No Build Condition

N/A

Location

East/West Street

Table 3.12.2: Bolsa Chica Road/Valley View Street & Garden Grove Boulevard Interchange

Opening Year (2020) Levels of Service ‐ AM Peak Hour

No

N/A

With Improvements

(Build Geometry)

N/A

North/South Street

Ex
ce
e
d
s 
Im

p
ac
t 
Th

re
sh
o
ld

N/A

N/A

Traffic Control/

Comments

Albert Grover & Associates  03/30/20113.12-9



V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1 Garden Grove Blvd

I‐405 NB Off‐

Ramp/SR‐22 EB 

Ramps

Existing Traffic 

Signal
0.99 67.6 E 0.99 62.3 E 0.88 43.7 D N ‐‐

2 Garden Grove Blvd
Bolsa Chica Rd/

Valley View St

Existing Traffic

Signal
1.00 39.1 F* 1.03 40.1 F* 0.92 25.8 C Y Y

3
I‐405 SB On‐Ramp 

(from SB Bolsa Chica Rd)
Bolsa Chica Rd

Unsignalized 

Loop On‐Ramp
0.76 ‐‐ ‐‐ 0.76 ‐‐ ‐‐

4
I‐405 SB Off‐Ramp 

(to SB Bolsa Chica Rd)
Bolsa Chica Rd

Unsignalized 

Off‐Ramp
0.65 ‐‐ ‐‐ 0.65 ‐‐ ‐‐

3 & 

4

I‐405 SB Ramps 

(to NB & SB Bolsa Chica Rd)
Bolsa Chica Rd

Proposed Traffic 

Signal
0.76 9.9 A

5
SR‐22 WB On‐Ramp

(from SB Valley View St)
Valley View St

Unsignalized 

On‐Ramp
0.29 ‐‐ ‐‐ 0.29 ‐‐ ‐‐

6
SR‐22 WB On‐Ramp 

(from NB Valley View St)
Valley View St

Unsignalized 

On‐Ramp
0.57 ‐‐ ‐‐ 0.57 ‐‐ ‐‐

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

5.  No Build Condition analysis is based on No Build traffic and geometry.

6.  Project Condition (Build traffic) No Improvements ‐ Analysis is based on Project traffic under No Build Geometry.

7.  Project Condition (Build traffic) With Improvements ‐ Analysis is based on Project traffic under Build Geometry.

Location

4.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

No Build Condition

Project Condition (Build Traffic)

N/A

N/A

N/A

No Improvements

(No Build Geometry)

3.  Level of Service analysis worksheets are included in Appendix O.

East/West Street

Ex
ce
e
d
s 
Im

p
ac
t 
Th

re
sh
o
ld

Im
p
ac
t 
M
it
ig
at
e
d

Traffic Control/

Comments

PM Peak Hour

With Improvements

(Build Geometry)

N/A

N/A

Table 3.12.3: Bolsa Chica Road/Valley View Street & Garden Grove Boulevard Interchange

Opening Year (2020) Levels of Service ‐ PM Peak Hour

N/A

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix O.

North/South Street

N/A

No

N/A

Albert Grover & Associates  03/30/20113.12-10



V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1 Garden Grove Blvd

I‐405 NB Off‐

Ramp/SR‐22 EB 

Ramps

Existing Traffic 

Signal
0.94 60.4 E 0.96 61.5 E 0.91 48.7 D N ‐‐

2 Garden Grove Blvd
Bolsa Chica Rd/

Valley View St

Existing Traffic

Signal
0.99 32.2 C 0.99 32.4 C 0.97 24.6 C N ‐‐

3
I‐405 SB On‐Ramp 

(from SB Bolsa Chica Rd)
Bolsa Chica Rd

Unsignalized 

Loop On‐Ramp
0.72 ‐‐ ‐‐ 0.72 ‐‐ ‐‐

4
I‐405 SB Off‐Ramp 

(to SB Bolsa Chica Rd)
Bolsa Chica Rd

Unsignalized 

Off‐Ramp
0.93 ‐‐ ‐‐ 0.93 ‐‐ ‐‐

3 & 

4

I‐405 SB Ramps 

(to NB & SB Bolsa Chica Rd)
Bolsa Chica Rd

Proposed Traffic 

Signal
0.85 15.5 B

5
SR‐22 WB On‐Ramp

(from SB Valley View St)
Valley View St

Unsignalized 

On‐Ramp
0.23 ‐‐ ‐‐ 0.23 ‐‐ ‐‐

6
SR‐22 WB On‐Ramp 

(from NB Valley View St)
Valley View St

Unsignalized 

On‐Ramp
0.51 ‐‐ ‐‐ 0.51 ‐‐ ‐‐

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

4.  No Build Condition analysis is based on No Build traffic and geometry.

5.  Project Condition (Build traffic) No Improvements ‐ Analysis is based on Project traffic under No Build Geometry.

6.  Project Condition (Build traffic) With Improvements ‐ Analysis is based on Project traffic under Build Geometry.

3.  Level of Service analysis worksheets are included in Appendix O.

N/A

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix O.

N/A

Location

East/West Street

No Improvements

(No Build Geometry)

N/A

N/A

North/South Street

N/A

N/A

N/A

No
Traffic Control/

Comments

AM Peak Hour

N/A

Table 3.12.4: Bolsa Chica Road/Valley View Street & Garden Grove Boulevard Interchange

Design Year (2040) Levels of Service ‐ AM Peak Hour

Im
p
ac
t 
M
it
ig
at
e
d

Ex
ce
e
d
s 
Im

p
ac
t 
Th

re
sh
o
ld

No Build Condition
With Improvements

(Build Geometry)

Project Condition (Build Traffic)
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V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1 Garden Grove Blvd

I‐405 NB Off‐

Ramp/SR‐22 EB 

Ramps

Existing Traffic 

Signal
1.03 75.8 F* 1.06 73.8 F* 0.94 47.6 D N* ‐‐

2 Garden Grove Blvd
Bolsa Chica Rd/

Valley View St

Existing Traffic

Signal
1.06 57.0 F* 1.10 65.8 F* 1.03 44.6 F* Y Y

3
I‐405 SB On‐Ramp 

(from SB Bolsa Chica Rd)
Bolsa Chica Rd

Unsignalized 

Loop On‐Ramp
0.86 ‐‐ ‐‐ 0.86 ‐‐ ‐‐

4
I‐405 SB Off‐Ramp 

(to SB Bolsa Chica Rd)
Bolsa Chica Rd

Unsignalized 

Off‐Ramp
0.78 ‐‐ ‐‐ 0.78 ‐‐ ‐‐

3 & 

4

I‐405 SB Ramps 

(to NB & SB Bolsa Chica Rd)
Bolsa Chica Rd

Proposed Traffic 

Signal
0.85 10.8 B

5
SR‐22 WB On‐Ramp

(from SB Valley View St)
Valley View St

Unsignalized 

On‐Ramp
0.32 ‐‐ ‐‐ 0.32 ‐‐ ‐‐

6
SR‐22 WB On‐Ramp 

(from NB Valley View St)
Valley View St

Unsignalized 

On‐Ramp
0.64 ‐‐ ‐‐ 0.64 ‐‐ ‐‐

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

5.  No Build Condition analysis is based on No Build traffic and geometry.

6.  Project Condition (Build traffic) No Improvements ‐ Analysis is based on Project traffic under No Build Geometry.

7.  Project Condition (Build traffic) With Improvements ‐ Analysis is based on Project traffic under Build Geometry.

8.  N*: The improvements are part of the project. The increase in the intersection V/C does not exceed the significant impact threshold 

     based on the difference between the “No Build Condition” and the “Project Condition ‐ With Improvements”.

3.  Level of Service analysis worksheets are included in Appendix O.

N/A

Table 3.12.5: Bolsa Chica Road/Valley View Street & Garden Grove Boulevard Interchange

Design Year (2040) Levels of Service ‐ PM Peak Hour

Im
p
ac
t 
M
it
ig
at
e
d

Ex
ce
e
d
s 
Im

p
ac
t 
Th

re
sh
o
ld

N/A

N/A

No Build Condition
With Improvements

(Build Geometry)

Project Condition (Build Traffic)

N/A

No Improvements

(No Build Geometry)

N/A

4.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

N/A

N/A

North/South Street

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix O.

N/A

East/West Street

No
Traffic Control/

Comments

PM Peak Hour

Location

Albert Grover & Associates  04/15/20113.12-12
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3.13 Seal Beach Boulevard Interchange 
 
 
The following intersections are included in the traffic analysis for the I-405/Seal Beach 
Boulevard Interchange located in the City of Seal Beach:  
 

 I-405 Northbound Ramps/Old Ranch Parkway at Seal Beach Boulevard 
 I-405 Southbound Ramps/Beverly Manor Road at Seal Beach Boulevard 

 
Traffic analysis for the unsignalized intersection of Old Ranch Parkway and SR-22 Westbound 
On-Ramp is also included in this section. 
 
Level of Service (LOS) analysis worksheets for the Seal Beach Boulevard Interchange, for the 
existing (2009), No Build and Project Conditions for both Opening Year (2020) and Design Year 
(2040) are provided in Appendix P. The Seal Beach Boulevard Interchange ramp metering 
queuing analyses worksheets are also included. 
 
3.13.1 Existing Conditions (Year 2009) 
 
Under existing conditions, the intersections of I-405 Northbound Ramps/Seal Beach Boulevard 
and I-405 Southbound Ramps/Seal Beach Boulevard are currently signalized. Existing 
intersection lane geometrics and peak hour traffic volumes (2009) are included in Figure 3.13.1. 
A summary of Levels of Service for AM and PM peak hours for existing conditions, including 
traffic control at study intersections, is provided in Table 3.13.1. The LOS analysis conducted of 
existing conditions indicates that the I-405 Northbound Ramps/Seal Beach Boulevard 
intersection is currently operating at LOS D during the AM and PM peak hours. The I-405 
Southbound Ramps/Seal Beach Boulevard intersection is currently operating at LOS D with a 
Volume-to-Capacity (v/c) ratio of 0.95 during the AM peak hour and at LOS F with v/c ratio of 
1.01 during the PM peak hour.  
 
A comparison of existing vehicle queuing (higher of AM or PM peak hour 95th percentile 
queues) and available queue storage (in feet) is included in Figure 3.13.2. During the peak 
hours, the westbound right-turn (off-ramp) movement at the I-405 Northbound Ramps/Seal 
Beach Boulevard currently experiences an approximate 240 feet queue exceeding the right-turn 
pocket. Additionally, the southbound left-turn movement at I-405 Southbound Ramps/Seal 
Beach Boulevard also experiences a queue of 740 feet exceeding the left-turn pocket of 280 feet 
during the peak hours. 
 
3.13.2 No Build Conditions (Year 2020 and 2040) 
 
The Seal Beach Boulevard Interchange improvements included in the West County Connectors 
Project and the City Project on Seal Beach Boulevard at the I-405 Southbound Ramps are 
included in the Year 2020 and 2040 No Build Condition. The West County Connectors Project, 
currently under construction, includes the widening of the Seal Beach Boulevard freeway 
overcrossing to provide three southbound and four northbound travel lanes. The intersection 
improvements included in the West County Connectors Project are listed below: 
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I-405 Northbound Ramps/Seal Beach Boulevard 
 

 Addition of a third northbound through lane on Seal Beach Boulevard. 
 

 Addition of a fourth lane at I-405 Northbound Off-Ramp terminus at Seal Beach 
Boulevard resulting in dual westbound left-turn lanes, a through/right-turn shared lane 
and an exclusive right-turn lane. Provision of queue storage of approximately 300 feet 
each for the right-turn lanes. 

 
I-405 Southbound Ramps/Seal Beach Boulevard 
 

 Modifying the existing southbound exclusive right-turn lane as a third southbound 
through lane (with right-turns shared). 

 
 Increasing the southbound single left-turn pocket storage from the existing 280 feet to a 

total of 380 feet. 
 
The City improvement project on Seal Beach Boulevard at the I-405 Southbound Ramps is 
currently under design. The improvements included in the City Project are listed below: 
 
I-405 Southbound Ramps/Seal Beach Boulevard 
 

 Addition of a third northbound through lane on Seal Beach Boulevard. 
 
The No Build condition lane geometrics at this interchange include the above listed 
improvements within the study area. The No Build condition peak hour traffic volumes and lane 
geometrics for the Seal Beach Boulevard Interchange for Years 2020 and 2040 are provided in 
Figures 3.13.3 and 3.13.4, respectively. The LOS analysis was conducted for the Seal Beach 
Boulevard Interchange for Year 2020 and 2040 No Build conditions using traffic volume 
projections from the OCTAM model.  
 
Summaries of Levels of Service for AM and PM peak hours for Year 2020 No Build conditions 
are provided in Tables 3.13.2 and 3.13.3, respectively. Similarly, summaries of Levels of 
Service for AM and PM peak hours for Year 2040 No Build conditions are provided in Tables 
3.13.4 and 3.13.5, respectively.  
 
The intersection of I-405 Northbound Ramps/Seal Beach Boulevard, under Year 2020 and 2040 
No Build conditions, is expected to operate at LOS D or better during the peak hours. The 
intersection of I-405 Southbound Ramps/Seal Beach Boulevard is expected to operate at LOS F 
under Year 2020 and 2040 No Build conditions. The v/c ratios for Year 2040 for I-405 
Southbound Ramps/Seal Beach Boulevard are expected to be 1.10 and 1.21 for the AM and PM 
peak hours, respectively.  
 
A comparison of expected vehicle queue storage needs (the higher of AM or PM Peak Hours) 
versus available queue storage under No Build conditions for the Seal Beach Boulevard 
Interchange for Year 2020 and 2040 are provided in Figures 3.13.5 and 3.13.6, respectively. 
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The southbound left-turn movement at I-405 Southbound Ramps/Seal Beach Boulevard is 
expected to experience queues over 900 feet exceeding the available storage during the peak 
hours under the No Build condition.  
 
An analysis was conducted of the on-ramps under the No Build Condition to identify potential 
queuing resulting from ramp metering. The analysis was conducted using projected Year 2040 
AM/PM peak hour traffic volumes and different ramp metering rates. The length of potential 
maximum queues was determined for the AM and PM peak hours and compared against available 
vehicle queue storage for the No Build Condition. The ramp metering analysis (see Table 3.13.6) 
indicates that there will be adequate vehicle queue storage on the two on-ramps under the No 
Build Condition.  
 
3.13.3 Project Conditions (Year 2020 and 2040) 
 
The Project Condition peak hour traffic volumes and proposed lane geometrics for the Seal 
Beach Boulevard Interchange for Year 2020 and 2040 are provided in Figures 3.13.7 and 
3.13.8, respectively.  
 
The following are the proposed improvements at the Seal Beach Boulevard Interchange for 
Project Conditions. The improvements described above in the No Build Conditions are assumed 
to be in-place. 
 

 At the I-405 Northbound Ramps/Seal Beach Boulevard intersection: 
 

o Add a third southbound through lane on Seal Beach Boulevard. Retain the 
existing exclusive southbound right-turn lane. 

 
o Add a second southbound left-turn lane on Seal Beach Boulevard and provide 

queue storage of approximately 435 feet per lane. 
 

o Modify the existing “free” northbound right-turn movement to one that will be 
controlled by the traffic signal. Provide queue storage of approximately 500 feet 
for the exclusive northbound right-turn lane. 

 
o At the westbound approach (I-405 Northbound Off-Ramp terminus), re-stripe the 

West County Connectors Project provided lanes to provide one left-turn only lane, 
one left/through shared lane, and two exclusive right-turn lanes. 

 
 At the I-405 Southbound Ramps/Seal Beach Boulevard intersection: 

 
o Widen the southbound approach to provide a second southbound left-turn lane on 

Seal Beach Boulevard and provide queue storage of approximately 450 feet per 
lane. 
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o At the eastbound approach (Beverly Manor Road), re-stripe the existing lanes to 
provide one left-turn only lane and one left/thru/right shared lane. 

 
A LOS analysis was conducted for the Seal Beach Boulevard Interchange for Year 2020 and 
2040 Project Conditions. Analysis was conducted for Project traffic under the No Build lane 
geometrics, and Project traffic with the proposed improvements. Summaries of Levels of Service 
for AM and PM peak hours for Year 2020 Project Conditions are provided in Tables 3.13.2 and 
3.13.3, respectively. Similarly, summaries of Levels of Service for AM and PM peak hours for 
Year 2040 Project Conditions are provided in Tables 3.13.4 and 3.13.5, respectively.  
 
The LOS analyses for Year 2040 Project Conditions, with the proposed improvements, indicates 
that the intersection of I-405 Northbound Ramps/Seal Beach Boulevard is expected to operate at 
LOS C during the peak hours. During the AM peak hour, the intersection of I-405 Southbound 
Ramps/Seal Beach Boulevard under Project Condition is expected to improve to LOS D from 
LOS F under No Build Condition. However, during the PM peak hour, the intersection of I-405 
Southbound Ramps/Seal Beach Boulevard under Project Condition will continue to operate at 
LOS F with a v/c ratio of 1.12.  
 
Comparisons of expected vehicle queue storage needs (the higher of AM or PM Peak Hours) 
versus available queue storage under Project conditions for the Seal Beach Boulevard 
Interchange for Year 2020 and 2040 are provided in Figures 3.13.9 and 3.13.10, respectively. 
 
The Year 2040 peak hour queues for the southbound left-turn at I-405 Southbound Ramps/Seal 
Beach Boulevard are expected to be approximately 430 feet which can be accommodated with 
the second left-turn lane and increased storage provided by the Project. At the I-405 Northbound 
Ramps/Seal Beach Boulevard intersection, the northbound right-turn movement, which will be 
controlled by the traffic signal, is expected to have a peak hour queue of approximately 280 feet. 
The project will provide queue storage of approximately 500 feet for the northbound right turn 
movement. 
 
Under the Project Condition, an analysis was conducted of the on-ramps to identify potential 
queuing resulting from ramp metering. The analysis was conducted using projected Year 2040 
AM/PM peak hour traffic volumes and different ramp metering rates. The length of potential 
maximum queues was determined for the AM and PM peak hours and compared against available 
vehicle queue storage for the Project Condition. The ramp metering analysis (see Table 3.13.6) 
using a discharge rate of 900 vehicles per hour (vph) for single lane, and 1,500 vph for dual lanes 
(at the rate of 750 vph for each lane) indicates that the storage being provided under the Project 
Condition will be sufficient for Year 2040 traffic on both the on-ramps. No ramp meter queues 
are expected to back onto the arterials and disrupt their operations. 
 
3.13.4 Comparison of No Build and Project Conditions 
 
A summary of study intersection LOS, v/c ratios and average delays under No Build Condition, 
Project traffic under No Build lane geometrics, and Project traffic with proposed improvements, 
is provided in Tables 3.13.2 and 3.13.3 for Opening Year 2020 traffic, and Tables 3.13.4 and 
3.13.5 for Design Year 2040 traffic. 
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Under Year 2040 Project improvement conditions, during the PM peak hour, the intersection of 
I-405 Northbound Ramps/Seal Beach Boulevard is expected to improve to LOS C with a v/c 
ratio of 0.84 compared to a LOS D with a v/c ratio of 0.94 under the No Build Condition. The 
intersection of I-405 Southbound Ramps/Seal Beach Boulevard under Project Condition, during 
the AM peak hour, is expected to improve to LOS D from LOS F under No Build Condition. 
During the PM peak hour, the intersection of I-405 Southbound Ramps/Seal Beach Boulevard 
will continue to operate at LOS F. However, as identified in Tables 3.13.4 and 3.13.5, the 
intersection overall v/c ratios and average intersection delays are expected to be lower under the 
Project Condition with the proposed improvements than under the No Build Condition. 
 
The following is a comparison of expected queues and available storage at study intersections for 
Design Year 2040 traffic for both No Build and Project Conditions presented in Figures 3.13.6 
and 3.16.10, respectively. Locations where queues exceeded turn pocket storage, under No Build 
or Project Condition, are identified below.  
 

I-405 Northbound Ramps/Old Ranch Parkway at Seal Beach Boulevard: 
 

 The southbound left-turn movement will experience a queue of 510 feet (with single 
lane) under the No Build Condition. The Project will add a second southbound left-turn 
lane with average queue storage of approximately 435 feet per lane, which will 
accommodate the expected queue of 210 feet per lane. 
 

 The westbound right-turn (I-405 Northbound Off-Ramp) movement will experience a 
queue of 330 feet under the No Build Condition compared to 310 feet under the Project 
Condition. The West County Connector Project will increase the existing 180 feet queue 
storage of the right-turn lanes to approximately 300 feet. The additional queue storage 
need can be accommodated within the taper for the turn lanes. 
 

I-405 Southbound Ramps/Beverly Manor Road at Seal Beach Boulevard: 
 

 The southbound left-turn movement will experience a queue of 920 feet (with single 
lane) under the No Build Condition which will not fit into the 380 feet pocket. The 
Project will add a second southbound left-turn lane with average queue storage of 
approximately 450 feet per lane, which will accommodate the expected queues of 430 
feet per lane.  

 
The I-405 Northbound Off-Ramp at Seal Beach Boulevard and I-405 Southbound Off-Ramp at 
Seal Beach Boulevard are expected to both have adequate vehicle queue storages to 
accommodate Year 2040 peak hour off-ramp traffic.  
 
The intersection of Old Ranch Parkway at the SR-22 Westbound On-Ramp is expected to 
operate at v/c ratios of 0.34 or lower under No Build and Project Conditions. 
  
Table 3.13.6 provides a summary of the number of on-ramp lanes (General Purpose vs. HOV 
lanes), the total on-ramp metering storage, and length of maximum queues with different ramp 
metering rates at the Seal Beach Boulevard Interchange for both No Build and Project 
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Conditions. Ramp metering analysis indicates that, there will be adequate vehicle queue storage 
under the No Build and Project Conditions sufficient to accommodate Year 2040 traffic at the 
two on-ramps.  
 
The Project will increase ramp meter storage on one of the on-ramps but decrease the storage 
slightly at the other on-ramp at the interchange. The proposed improvements under Project 
Condition will result in a net increase in storage of 300 lane-feet for the I-405 Southbound  
On-Ramp at Seal Beach Boulevard. The additional vehicle storage is achieved through the 
relocation of the ramp meter on the Southbound On-Ramp. The I-405 Northbound On-Ramp at 
Seal Beach Boulevard will experience a net decrease of 150 lane-feet in available on-ramp 
storage due to the widening of the I-405 freeway. 
 
3.13.5 Significant Traffic Impacts 
 
Based on the LOS analysis for the Seal Beach Boulevard Interchange intersections, and the results 
as documented in Tables 3.13.2 and 3.13.3 for Year 2020 traffic, and Tables 3.13.4 and 3.13.5 for 
Year 2040 traffic, the two study intersections do not meet the significant impact criteria; and 
therefore, there are no significant traffic impacts at this interchange. 
 
3.13.6  Pedestrian Paths and Bikeways 
 
Existing and proposed pedestrian paths and/or bikeways at the Seal Beach Boulevard Interchange 
are included on Figure 3.13.11. 
 

 
 
 



V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1 I‐405 NB Ramps/Old Ranch Pkwy Seal Beach Blvd Existing Traffic Signal 0.88 36.0 D 0.92 37.8 D

2 I‐405 SB Ramps/Beverly Manor Rd Seal Beach Blvd Existing Traffic Signal 0.95 46.4 D 1.01 55.2 F*

3 Old Ranch Pkwy SR‐22 WB On‐Ramp Unsignalized On‐Ramp 0.30 ‐‐ ‐‐ 0.22 ‐‐ ‐‐

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

East/West Street North/South Street

4.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

Table 3.13.1: Seal Beach Boulevard Interchange

Existing (2009) Levels of Service ‐ AM/PM Peak Hours

No.

Location

Traffic Control/

Comments

Existing Level of Service 

(Year 2009)

AM Peak Hour PM Peak Hour

3.  Level of Service analysis worksheets are included in Appendix P.

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix P.
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V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1 I‐405 NB Ramps/Old Ranch Pkwy Seal Beach Blvd
Existing Traffic 

Signal
0.74 27.6 C 0.74 27.5 C 0.61 22.2 C N ‐

2 I‐405 SB Ramps/Beverly Manor Rd Seal Beach Blvd
Existing Traffic 

Signal
1.04 57.1 F* 1.04 55.9 F* 0.80 33.6 C N ‐

3 Old Ranch Pkwy
SR‐22 WB 

On‐Ramp

Unsignalized On‐

Ramp
0.32 ‐‐ ‐‐ 0.32 ‐‐ ‐‐ 0.32 ‐‐ ‐‐

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

5.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

6.  No Build Condition analysis is based on No Build traffic and geometry.

7.  Project Condition (Build traffic) No Improvements ‐ Analysis is based on Project traffic under No Build Geometry.

8.  Project Condition (Build traffic) With Improvements ‐ Analysis is based on Project traffic under Build Geometry.

With Improvements

(Build Geometry)

Ex
ce
e
d
s 
Im

p
ac
t 
Th

re
sh
o
ld

4.  * Includes the improvements from the West County Connector Project and City Improvement Project.

No

AM Peak Hour

Traffic Control/

Comments

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix P.

3.  Level of Service analysis worksheets are included in Appendix P.

Im
p
ac
t 
M
it
ig
at
e
d

Table 3.13.2: Seal Beach Boulevard Interchange

Opening Year (2020) Levels of Service ‐ AM Peak Hour

N/A

No Build Condition*

Location
Project Condition (Build Traffic)

East/West Street North/South Street

No Improvements

(No Build Geometry)
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V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1 I‐405 NB Ramps/Old Ranch Pkwy Seal Beach Blvd
Existing Traffic 

Signal
0.88 33.3 C 0.93 34.7 C 0.67 26.0 C N ‐

2 I‐405 SB Ramps/Beverly Manor Rd Seal Beach Blvd
Existing Traffic 

Signal
1.12 63.1 F* 1.12 62.6 F* 0.94 41.0 D N ‐

3 Old Ranch Pkwy
SR‐22 WB 

On‐Ramp

Unsignalized On‐

Ramp
0.24 ‐‐ ‐‐ 0.24 ‐‐ ‐‐ 0.24 ‐‐ ‐‐

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

5.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

6.  No Build Condition analysis is based on No Build traffic and geometry.

7.  Project Condition (Build traffic) No Improvements ‐ Analysis is based on Project traffic under No Build Geometry.

8.  Project Condition (Build traffic) With Improvements ‐ Analysis is based on Project traffic under Build Geometry.

Im
p
ac
t 
M
it
ig
at
e
d

4.  * Includes the improvements from the West County Connector Project and City Improvement Project.

No
Traffic Control/

Comments

Location
Project Condition (Build Traffic)

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix P.

3.  Level of Service analysis worksheets are included in Appendix P.

Table 3.13.3: Seal Beach Boulevard Interchange

Opening Year (2020) Levels of Service ‐ PM Peak Hour

N/A

PM Peak Hour

No Build Condition*

East/West Street North/South Street

No Improvements

(No Build Geometry)

With Improvements

(Build Geometry)

Ex
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s 
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t 
Th
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ld
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V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1 I‐405 NB Ramps/Old Ranch Pkwy Seal Beach Blvd
Existing Traffic 

Signal
0.82 31.6 C 0.90 46.5 D 0.70 23.6 C N ‐‐

2 I‐405 SB Ramps/Beverly Manor Rd Seal Beach Blvd
Existing Traffic 

Signal
1.10 66.5 F* 1.13 67.5 F* 0.87 36.0 D N* ‐‐

3 Old Ranch Pkwy
SR‐22 WB

On‐Ramp

Unsignalized On‐

Ramp
0.34 ‐‐ ‐‐ 0.34 ‐‐ ‐‐ 0.34 ‐‐ ‐‐

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

5.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

6.  No Build Condition analysis is based on No Build traffic and geometry.

7.  Project Condition (Build traffic) No Improvements ‐ Analysis is based on Project traffic under No Build Geometry.

8.  Project Condition (Build traffic) With Improvements ‐ Analysis is based on Project traffic under Build Geometry.

9.  N*: The improvements are part of the project. The increase in the intersection V/C does not exceed the significant impact threshold 

     based on the difference between the “No Build Condition” and the “Project Condition ‐ With Improvements”.

4.  * Includes the improvements from the West County Connector Project and City Improvement Project.
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N/A

Table 3.13.4: Seal Beach Boulevard Interchange

Design Year (2040) Levels of Service ‐ AM Peak Hour

Location

East/West Street North/South Street

No Build Condition*
With Improvements

(Build Geometry)

Project Condition (Build Traffic)

No Improvements

(No Build Geometry)

3.  Level of Service analysis worksheets are included in Appendix P.
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No

AM Peak Hour

Traffic Control/

Comments

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix P.
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V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1 I‐405 NB Ramps/Old Ranch Pkwy Seal Beach Blvd
Existing Traffic 

Signal
0.93 40.8 D 0.94 58.8 E 0.84 29.0 C N ‐‐

2 I‐405 SB Ramps/Beverly Manor Rd Seal Beach Blvd
Existing Traffic 

Signal
1.21 81.0 F 1.29 96.7 F 1.12 67.0 F* N* ‐‐

3 Old Ranch Pkwy
SR‐22 WB

On‐Ramp

Unsignalized On‐

Ramp
0.25 ‐‐ ‐‐ 0.25 ‐‐ ‐‐ 0.25 ‐‐ ‐‐

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

5.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

6.  No Build Condition analysis is based on No Build traffic and geometry.

7.  Project Condition (Build traffic) No Improvements ‐ Analysis is based on Project traffic under No Build Geometry.

8.  Project Condition (Build traffic) With Improvements ‐ Analysis is based on Project traffic under Build Geometry.

9.  N*: The improvements are part of the project. The increase in the intersection V/C does not exceed the significant impact threshold 

     based on the difference between the “No Build Condition” and the “Project Condition ‐ With Improvements”.

4.  * Includes the improvements from the West County Connector Project and City Improvement Project.

Table 3.13.5: Seal Beach Boulevard Interchange

Design Year (2040) Levels of Service ‐ PM Peak Hour

PM Peak Hour

East/West Street North/South Street

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix P.

No Build Condition*
With Improvements

(Build Geometry)

Project Condition (Build Traffic)

No Improvements

(No Build Geometry)

3.  Level of Service analysis worksheets are included in Appendix P.
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No
Traffic Control/

Comments

Location

N/A
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I-405 Improvement Project Traffic Study  Arterial and Interchange Component 
  Bear Street Interchange at SR-73 

Albert Grover & Associates 3.14-1 Orange County Transportation Authority 

3.14 Bear Street Interchange at SR-73  
 
 
The following intersections are included in the traffic analysis for the SR-73/Bear Street Freeway 
Interchange located in the City of Costa Mesa:  
 

 Bear Street and SR-73 Northbound Ramps 
 Bear Street and SR-73 Southbound Ramps 

 
Level of Service (LOS) analysis worksheets for the Bear Street Interchange for the existing 
(2009), No Build and Project Conditions for both Opening Year (2020) and Design Year (2040) 
are provided in Appendix Q. The Bear Street ramp metering queuing analyses worksheets are 
also included. 
 
3.14.1  Existing Conditions (Year 2009) 
 
The SR-73/Bear Street interchange is currently a diamond interchange and both ramp 
intersections are currently signalized. Existing intersection lane geometrics and peak hour traffic 
volumes (2009) are included in Figure 3.14.1. A summary of Levels of Service for AM and PM 
peak hours for existing conditions, including traffic control at study intersections, is provided in 
Table 3.14.1. The LOS analysis conducted of existing conditions indicates that the two study 
intersections currently operate at LOS B during the peak hours. 
 
A comparison of existing vehicle queuing (higher of AM or PM peak hour 95th percentile 
queues) and available queue storage (in feet) is included in Figure 3.14.2. Currently there is 
adequate available storage for both of the study intersections on Bear Street. 
 
3.14.2  No Build Conditions (Year 2020 and 2040) 
 
The No Build Condition lane geometrics at the Bear Street interchange are the same as existing 
as there are no approved improvement projects within the study area. The No Build Condition 
peak hour traffic volumes and lane geometrics for the Bear Street Interchange for Year 2020 and 
2040 are provided in Figures 3.14.3 and 3.14.4, respectively.  
 
Summaries of Levels of Service for AM and PM peak hours for Year 2020 No Build Conditions 
are provided in Tables 3.14.2 and 3.14.3, respectively. Similarly, summaries of Levels of 
Service for AM and PM peak hours for Year 2040 No Build Conditions are provided in Tables 
3.14.4 and 3.14.5, respectively. During the AM and PM peak hours under Year 2020 and 2040 
No Build Conditions, the two study intersections are expected to operate at LOS B during the 
peak hours.  
 
A comparison of expected vehicle queue storage needs (the higher of the AM or PM peak hours) 
versus available queue storage under No Build Conditions for the Bear Street Interchange for 
Year 2020 and 2040 are provided in Figures 3.14.5 and 3.14.6, respectively. For Year 2020 and 
2040, there is adequate available storage for both of the study intersections on Bear Street. 
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An analysis was conducted of the Bear Street on-ramps under the No Build Condition to identify 
potential queuing resulting from ramp metering. The analysis was conducted using projected Year 
2040 AM/PM peak hour traffic volumes and different ramp metering rates. The length of potential 
maximum queues was determined for the AM and PM peak hours and compared against available 
vehicle queue storage for the No Build Condition. The ramp metering analysis (see Table 3.14.6) 
indicates that the current storage provided will be sufficient for Year 2040 traffic on both ramps 
under the No Build Condition. 
 
3.14.3  Project Conditions (Year 2020 and 2040) 
 
The Project Condition peak hour traffic volumes and lane geometrics for the Bear Street 
Interchange for Year 2020 and 2040 are provided in Figures 3.14.7 and 3.14.8, respectively. 
The lane geometrics are identical to the No Build scenario. 
 
A LOS analysis was conducted for the Bear Street Interchange for Year 2020 and 2040 Project 
Conditions. Summaries of LOS for AM and PM peak hours for Year 2020 Project Conditions are 
provided in Tables 3.14.2 and 3.14.3, respectively. Similarly, summaries of Levels of Service 
for AM and PM peak hours for Year 2040 Project Conditions are provided in Tables 3.14.4 and 
3.14.14, respectively. The two study intersections are expected to operate at LOS B during the 
peak hours for Year 2020 and 2040.  
 
Comparisons of expected vehicle queue storage needs (the higher of the AM or PM Peak Hours) 
versus available queue storage under Project Conditions for the Bear Street Interchange for Year 
2020 and 2040 are provided in Figures 3.14.9 and 3.14.10, respectively. Similar to the No Build 
Condition for Year 2020 and 2040, there is adequate available queue storage for the study 
intersections on Bear Street. 
 
Under Project Condition, an analysis was conducted for the Bear Street on-ramps to identify 
potential queuing resulting from ramp metering. The analysis was conducted using projected Year 
2040 AM/PM peak hour traffic volumes and different ramp metering rates. The length of potential 
maximum queues were determined for the AM and PM peak hours and compared against available 
vehicle queue storage for the Project Condition (see Table 3.14.6). The ramp metering analysis 
using a discharge rate 1,500 vph for dual lanes (at the rate of 750 vph for each lane) indicates that 
the current storage provided will be sufficient for Year 2040 traffic on both on-ramps for the 
Project Condition. No ramp meter queues are expected to back onto the arterials and disrupt their 
operations. 
 
3.14.4  Comparison of No Build and Project Conditions 
 
A summary of study intersections LOS, Volume-to-Capacity (v/c) ratios and average delays 
under No Build Condition and Project traffic under No Build lane geometrics, is provided in 
Tables 3.14.2 and 3.14.3 for Opening Year 2020 traffic, and Tables 3.14.4 and 3.14.5 for 
Design Year 2040 traffic. 
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For Year 2040, both study intersections are expected to operate at LOS B under the No Build and 
the Project Conditions, and there will be adequate available queue storage for the two 
intersections on Bear Street for both the No Build Condition and the Project Condition. 
 
Table 3.14.6 provides a summary of the number of on-ramp lanes (General Purpose vs. HOV 
lanes), the total on-ramp metering storage, and length of maximum queues with different ramp 
metering rates at the Bear Street Interchange for No Build and Project Conditions. A ramp 
metering analysis (Year 2040) for the No Build and Project Conditions indicates that there will 
be adequate vehicle queue storage under both conditions on the two on-ramps. 
 
3.14.5  Significant Traffic Impacts 
 
Based on the LOS analysis for the Bear Street Interchange intersections, and the results as 
documented in Tables 3.14.2 and 3.14.3 for Year 2020 traffic, and Tables 3.14.4 and 3.14.5 for 
Year 2040 traffic, none of the study intersections meet the significant impact criteria and therefore, 
there are no significant traffic impacts at this interchange. 
 
3.14.6  Pedestrian Paths and Bikeways 
 
Existing and proposed pedestrian paths and/or bikeways at the Bear Street Interchange at SR-73 
are included on Figure 3.14.11. 
 



V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1 SR‐73 NB Ramps Bear St Existing Traffic Signal 0.50 13.6 B 0.47 12.8 B

2 SR‐73 SB Ramps Bear St Existing Traffic Signal 0.43 13.1 B 0.51 13.5 B

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

AM Peak Hour PM Peak Hour

3.  Level of Service analysis worksheets are included in Appendix Q.

Table 3.14.1: Bear Street Interchange

Existing (2009) Levels of Service ‐ AM/PM Peak Hours

No

Location

Traffic Control/

Comments

Existing Level of Service 

(Year 2009)

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix Q.

East/West Street North/South Street

Albert Grover & Associates  11/10/20103.14-4



V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1 SR‐73 NB Ramps Bear St
Existing Traffic 

Signal
0.55 14.1 B 0.55 16.1 B N ‐

2 SR‐73 SB Ramps Bear St
Existing Traffic 

Signal
0.48 13.3 B 0.49 14.4 B N ‐

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

Table 3.14.2: Bear Street Interchange

Opening Year (2020) Levels of Service ‐ AM Peak Hour

East/West Street North/South Street

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix Q.

3.  Level of Service analysis worksheets are included in Appendix Q.

No Build Traffic

(No Build Geometry)

Project Traffic

(No Build Geometry)
No

Location

Traffic Control/

Comments

AM Peak Hour
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V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1 SR‐73 NB Ramps Bear St
Existing Traffic 

Signal
0.53 13.3 B 0.52 15.0 B N ‐

2 SR‐73 SB Ramps Bear St
Existing Traffic 

Signal
0.55 14.3 B 0.58 16.1 B N ‐

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

East/West Street North/South Street

No Build Traffic

(No Build Geometry)

Project Traffic

(No Build Geometry)

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix Q.

3.  Level of Service analysis worksheets are included in Appendix Q.

Table 3.14.3: Bear Street Interchange

Opening Year (2020) Levels of Service ‐ PM Peak Hour

No

Location

Traffic Control/

Comments

PM Peak Hour

Im
p
ac
t 
M
it
ig
at
e
d

Ex
ce
e
d
s 
Im

p
ac
t 
Th

re
sh
o
ld
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V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1 SR‐73 NB Ramps Bear Street
Existing Traffic 

Signal
0.59 14.7 B 0.59 14.5 B N ‐

2 SR‐73 SB Ramps Bear Street
Existing Traffic 

Signal
0.52 13.6 B 0.53 13.7 B N ‐

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix Q.

3.  Level of Service analysis worksheets are included in Appendix Q.

East/West Street North/South Street

Ex
ce
ed

s 
Im

p
a
ct
 T
h
re
sh
o
ld

Im
p
a
ct
 M

it
ig
a
te
d

Table 3.14.4: Bear Street Interchange

Design Year (2040) Levels of Service ‐ AM Peak Hour

No Build Traffic

(No Build Geometry)

Project Traffic

(No Build Geometry)
No

Location

Traffic Control/

Comments

AM Peak Hour

Albert Grover & Associates  11/17/20103.14-7



V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1 SR‐73 NB Ramps Bear Street
Existing Traffic 

Signal
0.56 13.8 B 0.56 13.8 B N ‐

2 SR‐73 SB Ramps Bear Street
Existing Traffic 

Signal
0.63 15.9 B 0.67 16.7 B N ‐

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

No

Location

Traffic Control/

Comments

PM Peak Hour

Ex
ce
ed

s 
Im

p
a
ct
 T
h
re
sh
o
ld

Im
p
a
ct
 M

it
ig
a
te
d

3.  Level of Service analysis worksheets are included in Appendix Q.

Table 3.14.5: Bear Street Interchange

Design Year (2040) Levels of Service ‐ PM Peak Hour

East/West Street North/South Street

No Build Traffic

(No Build Geometry)

Project Traffic

(No Build Geometry)

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix Q.

Albert Grover & Associates  11/17/20103.14-8
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3.15 Katella Avenue/Willow Street Interchange at I-605  
 
 
The following intersections are included in the traffic analysis for the I-605/Katella Avenue/ 
Willow Street Freeway Interchange.  
 

 Katella Avenue and I-605 Northbound On-Ramp 
 Eastbound Katella Avenue and I-605 Northbound Off-Ramp 
 Westbound Katella Avenue and I-605 Northbound (loop) Off-Ramp 
 Westbound Katella Avenue and I-605 Southbound (loop) On-Ramp 
 Eastbound Katella Avenue and I-605 Southbound (loop) Off-Ramp 
 Eastbound Katella Avenue and I-605 Southbound On-Ramp 
 Westbound Willow Street and I-605 Southbound Off-Ramp 

 
Level of Service (LOS) analysis and Volume-to-Capacity (v/c) ratio calculation worksheets for 
the Katella Avenue/Willow Street Interchange for the Existing (2009), No Build and Project 
Conditions for both Opening Year (2020) and Design Year (2040) are provided in Appendix R. 
The Katella Avenue/Willow Street ramp metering queuing analysis worksheets are also included. 
 
3.15.1  Existing Conditions (Year 2009) 
 
The I-605/Katella Avenue/Willow Street Interchange is a modified partial cloverleaf 
interchange, and the Katella Avenue/I-605 Northbound On-Ramp is the only signalized 
intersection. All other ramp/arterial intersections are currently not signalized and provide 
continuous right-turns. Existing intersection lane geometrics and peak hour traffic volumes 
(2009) are included in Figure 3.15.1. A summary of LOS for AM and PM peak hours for 
existing conditions, including traffic control at study intersections, is provided in Table 3.15.1. 
The LOS analysis conducted of existing conditions indicates that all study intersections operate 
at LOS A during the peak hours. 
 
A comparison of existing vehicle queuing (higher of AM or PM peak hour 95th percentile 
queues) and available queue storage (in feet) for the signalized intersection of Katella Avenue/I-
605 Northbound On-Ramp is included in Figure 3.15.2. Currently there is adequate available 
queue storage at this study intersection. 
 
3.15.2  No Build Conditions (Year 2020 and 2040) 
 
The No Build Condition lane geometrics at the Katella Avenue/Willow Street Interchange are 
the same as existing as there are no approved improvement projects within the study area. The 
No Build Condition peak hour traffic volumes and lane geometrics for the Katella 
Avenue/Willow Street Interchange for Year 2020 and 2040 are provided in Figures 3.15.3 and 
3.15.4, respectively.  
 
Summaries of Levels of Service for AM and PM peak hours for Year 2020 No Build Conditions 
are provided in Tables 3.15.2 and 3.15.3, respectively. Similarly, summaries of Levels of 
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Service for AM and PM peak hours for Year 2040 No Build Conditions are provided in Tables 
3.15.4 and 3.15.5, respectively.  During the AM and PM peak hours under Year 2020 and 2040 
No Build Conditions, the Katella Avenue/I-605 Northbound On-Ramp is expected to operate at 
LOS A during the peak hours. 
 
A comparison of expected vehicle queue storage needs (the higher of the AM or PM peak hours) 
versus available queue storage under No Build Conditions for the Katella Avenue/Willow Street 
Interchange for Year 2020 and 2040 are provided in Figures 3.15.5 and 3.15.6, respectively. 
 
An analysis was conducted of the Katella Avenue/Willow Street on-ramps under No Build 
Condition to identify potential queuing resulting from ramp metering. The analysis was conducted 
using projected Year 2040 AM/PM peak hour traffic volumes and different ramp metering rates. 
The length of potential maximum queues were determined for the AM and PM peak hours and 
compared against available vehicle queue storage for the No Build Condition. The ramp metering 
analysis (see Table 3.15.6) indicates that the current storage provided will not be sufficient for 
Year 2040 traffic on the I-605 Northbound On-Ramp at Katella Avenue under the No Build 
Condition. Inadequate queue storage under No Build Conditions on the I-605 Northbound On-
Ramp is expected to result in ramp meter queues backing onto Katella Avenue and potentially 
disrupting arterial operations. 
 
3.15.3  Project Conditions (Year 2020 and 2040) 
 
The Project Condition peak hour traffic volumes and lane geometrics for the Katella 
Avenue/Willow Street Interchange for Year 2020 and 2040 are provided in Figures 3.15.7 and 
3.15.8, respectively. The lane geometrics are identical to the No Build scenario. 
 
A LOS analysis was conducted of the Katella Avenue/Willow Street Interchange for Year 2020 
and 2040 Project Conditions. Summaries of Levels of Service for AM and PM peak hours for 
Year 2020 Project Conditions are provided in Tables 3.15.2 and 3.15.3, respectively. Similarly, 
summaries of Levels of Service for AM and PM peak hours for Year 2040 Project Conditions are 
provided in Tables 3.15.4 and 3.15.15, respectively.  
 
During the AM and PM peak hours under Year 2020 and 2040 Project Conditions, the Katella 
Avenue/I-605 Northbound On-Ramp intersection is expected to operate at LOS A during the 
peak hours. 
 
Comparisons of expected vehicle queue storage needs (the higher of the AM or PM peak hours) 
versus available queue storage under Project Condition for the Katella Avenue/Willow Street 
Interchange for Year 2020 and 2040 are provided in Figures 3.15.9 and 3.15.10, respectively.  
 
Under Project Condition, an analysis was conducted of the Katella Avenue/Willow Street on-
ramps to identify potential queuing resulting from ramp metering. The analysis was conducted 
using projected Year 2040 AM/PM peak hour traffic volumes and different ramp metering rates. 
The length of potential maximum queues was determined for the AM and PM peak hours and 
compared against available vehicle queue storage for the Project Condition. The ramp metering 
analysis (see Table 3.15.6) using a discharge rate of 900 vehicles per hour (vph) for a single lane, 
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and 1,500 vph for dual lanes (at the rate of 750 vph for each lane) indicates that the current storage 
provided for the I-605 Northbound On-Ramp at Katella Avenue will not be sufficient for Year 
2040 traffic for the Project Condition. 
 
3.15.4  Comparison of No Build and Project Conditions 
 
A summary of study intersections LOS, v/c ratios and average delays under No Build Condition 
and Project traffic under No Build lane geometrics, is provided in Tables 3.15.2 and 3.15.3 for 
Opening Year 2020 traffic, and Tables 3.15.4 and 3.15.5 for Design Year 2040 traffic. 
 
For the Year 2040, the intersection of Katella Avenue/I-605 Northbound On-Ramp is expected to 
operate at LOS A under the No Build and Project Conditions. 
 
Table 3.15.6 provides a summary of the number of on-ramp lanes (General Purpose vs. HOV 
lanes), the total on-ramp metering storage, and length of maximum queues with different ramp 
metering rates at the Katella Avenue/Willow Street Interchange for both No Build and Project 
Conditions. A ramp metering analysis (Year 2040) for the No Build and Project Conditions 
indicates that the current storage for the I-605 Northbound On-Ramp at Katella Avenue will not be 
sufficient for Year 2040 traffic for the No Build and Project Conditions.  
 
3.15.5  Significant Traffic Impacts 
 
Based on the LOS analysis for the Katella Avenue/Willow Street Interchange intersections, and the 
results as documented in Tables 3.15.2 and 3.15.3 for Year 2020 traffic, and Tables 3.15.4 and 
3.15.5 for Year 2040 traffic, none of the study intersections meet the significant impact criteria and 
therefore, there are no significant traffic impacts at this interchange. 
 
3.15.6  Pedestrian Paths and Bikeways 
 
Existing and proposed pedestrian paths and/or bikeways at the Katella Avenue/Willow Street 
Interchange at I-605 are included on Figure 3.15.11. 
 
 



V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1 Katella Ave I‐605 NB On‐Ramp  Existing Traffic Signal 0.64 1.7 A 0.65 3.7 A

2 Katella Ave
I‐605 NB Off‐Ramp 

(to EB Katella Ave)
Unsignalized Off‐Ramp 0.76 ‐‐ ‐‐ 0.49 ‐‐ ‐‐

3 Katella Ave
I‐605 NB Off‐Ramp 

(to WB Katella Ave)

Unsignalized Loop 

Off‐Ramp
0.03 ‐‐ ‐‐ 0.05 ‐‐ ‐‐

4 Katella Ave
I‐605 SB On‐Ramp 

(from WB Katella Ave)

Unsignalized Loop 

On‐Ramp
0.36 ‐‐ ‐‐ 0.44 ‐‐ ‐‐

5 Katella Ave
I‐605 SB Off‐Ramp 

(to EB Katella Ave)

Unsignalized Loop 

Off‐Ramp
0.80 ‐‐ ‐‐ 0.72 ‐‐ ‐‐

6 Katella Ave
I‐605 SB On‐Ramp 

(from EB Katella Ave)
Unsignalized On‐Ramp 0.04 ‐‐ ‐‐ 0.03 ‐‐ ‐‐

7 Willow St
I‐605 SB Off‐Ramp 

(to WB Willow St)
Unsignalized Off‐Ramp 0.36 ‐‐ ‐‐ 0.36 ‐‐ ‐‐

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

East/West Street North/South Street

AM Peak Hour PM Peak Hour

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix R.

3.  Level of Service analysis worksheets are included in Appendix R.

Table 3.15.1: Katella Avenue/Willow Street Interchange

Existing (2009) Levels of Service ‐ AM/PM Peak Hours

No.

Location

Traffic Control/

Comments

Existing Level of Service 

(Year 2009)

Albert Grover & Associates  11/10/20103.15-4



V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1 Katella Ave I‐605 NB On‐Ramp 
Existing Traffic 

Signal
0.69 2.5 A 0.69 2.6 A N ‐

2 Katella Ave
I‐605 NB Off‐Ramp 

(to EB Katella Ave)

Unsignalized 

Off‐Ramp
0.81 ‐‐ ‐‐ 0.81 ‐‐ ‐‐

3 Katella Ave
I‐605 NB Off‐Ramp 

(to WB Katella Ave)

Unsignalized Loop 

Off‐Ramp
0.05 ‐‐ ‐‐ 0.05 ‐‐ ‐‐

4 Katella Ave
I‐605 SB On‐Ramp 

(from WB Katella Ave)

Unsignalized Loop 

On‐Ramp
0.38 ‐‐ ‐‐ 0.38 ‐‐ ‐‐

5 Katella Ave
I‐605 SB Off‐Ramp 

(to EB Katella Ave)

Unsignalized Loop 

Off‐Ramp
0.86 ‐‐ ‐‐ 0.86 ‐‐ ‐‐

6 Katella Ave
I‐605 SB On‐Ramp 

(from EB Katella Ave)

Unsignalized 

On‐Ramp
0.11 ‐‐ ‐‐ 0.11 ‐‐ ‐‐

7 Willow St
I‐605 SB Off‐Ramp 

(to WB Willow St)

Unsignalized 

Off‐Ramp
0.39 ‐‐ ‐‐ 0.39 ‐‐ ‐‐

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

N/A

N/A

N/A

No

Location

Traffic Control/

Comments
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N/A

N/A

N/A

3.  Level of Service analysis worksheets are included in Appendix R.

Table 3.15.2: Katella Avenue/Willow Street Interchange

Opening Year (2020) Levels of Service ‐ AM Peak Hour

East/West Street North/South Street

No Build Traffic

(No Build Geometry)

Project Traffic

(No Build Geometry)

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix R.

Albert Grover & Associates  12/09/20103.15-5



V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1 Katella Ave I‐605 NB On‐Ramp 
Existing Traffic 

Signal
0.73 5.1 A 0.73 5.0 A N ‐

2 Katella Ave
I‐605 NB Off‐Ramp 

(to EB Katella Ave)

Unsignalized 

Off‐Ramp
0.52 ‐‐ ‐‐ 0.52 ‐‐ ‐‐

3 Katella Ave
I‐605 NB Off‐Ramp 

(to WB Katella Ave)

Unsignalized Loop 

Off‐Ramp
0.07 ‐‐ ‐‐ 0.07 ‐‐ ‐‐

4 Katella Ave
I‐605 SB On‐Ramp 

(from WB Katella Ave)

Unsignalized Loop 

On‐Ramp
0.47 ‐‐ ‐‐ 0.47 ‐‐ ‐‐

5 Katella Ave
I‐605 SB Off‐Ramp 

(to EB Katella Ave)

Unsignalized Loop 

Off‐Ramp
0.76 ‐‐ ‐‐ 0.76 ‐‐ ‐‐

6 Katella Ave
I‐605 SB On‐Ramp 

(from EB Katella Ave)

Unsignalized 

On‐Ramp
0.08 ‐‐ ‐‐ 0.08 ‐‐ ‐‐

7 Willow St
I‐605 SB Off‐Ramp 

(to WB Willow St)

Unsignalized 

Off‐Ramp
0.42 ‐‐ ‐‐ 0.42 ‐‐ ‐‐

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).

N/A

N/A

N/A

No

Location

Traffic Control/

Comments
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3.  Level of Service analysis worksheets are included in Appendix R.

Table 3.15.3: Katella Avenue/Willow Street Interchange

Opening Year (2020) Levels of Service ‐ PM Peak Hour

East/West Street North/South Street

No Build Traffic

(No Build Geometry)

Project Traffic

(No Build Geometry)

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix R.
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V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1 Katella Ave I‐605 NB On‐Ramp 
Existing Traffic 

Signal
0.75 3.2 A 0.75 3.2 A N ‐

2 Katella Ave
I‐605 NB Off‐Ramp 

(to EB Katella Ave)

Unsignalized 

Off‐Ramp
0.84 ‐‐ ‐‐ 0.84 ‐‐ ‐‐

3 Katella Ave
I‐605 NB Off‐Ramp 

(to WB Katella Ave)

Unsignalized Loop 

Off‐Ramp
0.06 ‐‐ ‐‐ 0.06 ‐‐ ‐‐

4 Katella Ave
I‐605 SB On‐Ramp 

(from WB Katella Ave)

Unsignalized Loop 

On‐Ramp
0.40 ‐‐ ‐‐ 0.40 ‐‐ ‐‐

5 Katella Ave
I‐605 SB Off‐Ramp 

(to EB Katella Ave)

Unsignalized Loop 

Off‐Ramp
0.89 ‐‐ ‐‐ 0.89 ‐‐ ‐‐

6 Katella Ave
I‐605 SB On‐Ramp 

(from EB Katella Ave)

Unsignalized 

On‐Ramp
0.15 ‐‐ ‐‐ 0.15 ‐‐ ‐‐

7 Willow St
I‐605 SB Off‐Ramp 

(to WB Willow St)

Unsignalized 

Off‐Ramp
0.41 ‐‐ ‐‐ 0.41 ‐‐ ‐‐

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).
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Table 3.15.4: Katella Avenue & Willow Street Interchange

Design Year (2040) Levels of Service ‐ AM Peak Hour

N/A

N/A

N/A

N/A

N/A

N/A

North/South Street

No Build Traffic

(No Build Geometry)

Project Traffic

(No Build Geometry)

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix R.

3.  Level of Service analysis worksheets are included in Appendix R.

No

Location

Traffic Control/

Comments

AM Peak Hour

East/West Street

Albert Grover & Associates  11/17/20103.15-7



V/C

Avg

Delay

(sec)

LOS V/C

Avg

Delay

(sec)

LOS

1 Katella Ave I‐605 NB On‐Ramp 
Existing Traffic 

Signal
0.80 6.6 A 0.79 6.4 A N ‐

2 Katella Ave
I‐605 NB Off‐Ramp 

(to EB Katella Ave)

Unsignalized 

Off‐Ramp
0.55 ‐‐ ‐‐ 0.55 ‐‐ ‐‐

3 Katella Ave
I‐605 NB Off‐Ramp 

(to WB Katella Ave)

Unsignalized Loop 

Off‐Ramp
0.08 ‐‐ ‐‐ 0.08 ‐‐ ‐‐

4 Katella Ave
I‐605 SB On‐Ramp 

(from WB Katella Ave)

Unsignalized Loop 

On‐Ramp
0.49 ‐‐ ‐‐ 0.49 ‐‐ ‐‐

5 Katella Ave
I‐605 SB Off‐Ramp 

(to EB Katella Ave)

Unsignalized Loop 

Off‐Ramp
0.79 ‐‐ ‐‐ 0.79 ‐‐ ‐‐

6 Katella Ave
I‐605 SB On‐Ramp 

(from EB Katella Ave)

Unsignalized 

On‐Ramp
0.11 ‐‐ ‐‐ 0.11 ‐‐ ‐‐

7 Willow St
I‐605 SB Off‐Ramp 

(to WB Willow St)

Unsignalized 

Off‐Ramp
0.46 ‐‐ ‐‐ 0.46 ‐‐ ‐‐

Notes:

1.  LOS: Level of Service per delay methodology (2000 Highway Capacity Manual).
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Table 3.15.5: Katella Avenue & Willow Street Interchange

Design Year (2040) Levels of Service ‐ PM Peak Hour

N/A

N/A

N/A

N/A

N/A

N/A

North/South Street

No Build Traffic

(No Build Geometry)

Project Traffic

(No Build Geometry)

2.  Volume‐to‐Capacity (v/c) ratio analysis calculations are provided in Appendix R.

3.  Level of Service analysis worksheets are included in Appendix R.

No

Location

Traffic Control/

Comments

PM Peak Hour

East/West Street

Albert Grover & Associates  11/17/20103.15-8
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4 CONCLUSIONS 
 
 
The main objectives of the Traffic Study are to evaluate four alternative improvement scenarios 
for I-405 between SR-73 and I-605, to determine traffic impacts associated with the 
improvements, and to compare the relative benefits of each alternative. 
 
The four alternatives are generally described as follow: 
 

 No Build. The No Build Alternative would provide no additional lanes or interchange 
improvements to the I-405 corridor. The project area would continue to operate with no 
additional improvements. 

 Alternative 1. This alternative would add a single general purpose lane in each direction 
of I-405 from Euclid Street to the I-605 interchange. 

 Alternative 2. This alternative would add one general purpose lane in each direction of I-
405 from Euclid Street to the I-605 interchange (as in Alternative 1) plus a second 
general purpose lane in the northbound direction from Brookhurst Street to the SR-22/7th 
Street interchange and a second general purpose lane in the southbound direction from 
the Seal Beach Boulevard on-ramp to Brookhurst Street.  

 Alternative 3. This alternative would add one general purpose lane in each direction of I-
405 from Euclid Street to the I-605 interchange (as in Alternatives 1 and 2) plus add a 
tolled express lane in each direction of I-405 from SR-73 to I-605. The tolled express 
lane would be placed beside the existing HOV lane in each direction. The existing HOV 
lanes and new toll lanes would be managed jointly as an Express Lane Facility with two 
lanes in each direction. 

 
All of the Build Alternatives (i.e., Alternatives 1, 2 and 3) would also add auxiliary lanes at 
appropriate locations; provide improved left and right shoulders; include improvements to local 
street overcrossings and bridges; include improvements at a majority of interchanges, including 
additional off-ramp vehicle queue storage and on-ramp metering storage; and provide 
improvements at selected nearby arterial street intersections affecting interchange operations. 
 
The traffic study presents existing and forecast traffic volumes for the morning and evening peak 
hours for Year 2020, when the project is expected to open to traffic, and Year 2040, the design 
year.  
 
4.1 Freeway Mainline Traffic Impacts 
 
The traffic analysis methodology utilized in this study is based upon the year 2000 Highway 
Capacity Manual wherein mainline Level of Service is defined by freeway density (i.e., 
passenger cars per mile per lane). Whenever density exceeds 45 pc/mi/ln, the Level of Service 
category is “F”, or very congested (i.e., traffic jams).  
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The general purpose lanes in every alternative, and the HOV lanes in the No Build alternative 
and in Alternatives 1 and 2, are expected to operate at LOS F during the peak hours, except for 
spot locations. Under projected future traffic conditions for Year 2040, the express lanes in 
Alternative 3 are expected to operate at LOS C/D. For the proposed project which improves 
freeway capacity but does not totally satisfy projected future demand, the following additional 
measures of effectiveness (MOE) were selected to compare improvement alternatives: 

 Peak hour throughput (throughput being the number of vehicles able to pass a fixed point 
along the project route). 

 Relative speed, and conversely, the vehicle travel time to traverse the project length 
during the peak hour. 
 

Throughput is the general purpose flow rate multiplied by the number of lanes, plus the specialty 
lanes (HOV or express lanes) flow. The peak hour throughput is the number of vehicles able to 
pass a fixed point along the corridor during the hour of greatest demand. Because predicted 
densities reflect that congestion will be prevalent during peak hour conditions in the general 
purpose lanes under the No Build and all three build alternatives, the difference in throughput 
reflected in Figure 4.1 results from two primary factors: the additional lanes provided in all three 
build alternatives and the fact that the usage of the tolled express lanes will be controlled via 
congestion pricing, resulting in higher throughput for the express lanes than for the general 
purpose lanes.  

 
Figure 4.1: Year 2040 Peak Hour Throughput in Each Direction for Different Alternatives 

in the I-405 Segment Between Brookhurst Street and SR-22 East 
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Speed is related to throughput in that during congestion build-up, as speeds decrease, the 
flow/throughput decreases. While it may not be possible to predict exact speeds under future 
congested conditions, transportation models do provide relative speeds for congested facilities 
with future traffic demand exceeding capacity. A Speed Index (a relative measure of speed 
utilized to compare alternatives) for I-405 for the No Build and the three build alternatives is 
provided in Figure 4.2. Management of the express lanes in Alternative 3 through tolling will be 
targeted to minimize congestion in the express lanes during peak periods; this will maximize 
their speeds. 
 
Each of the build alternatives is viable with each providing incremental throughput increase; 
however, none will totally alleviate congestion. Rather, each build alternative is a viable way to 
reduce congestion and improve freeway operational efficiency to a different degree, with 
Alternative 3 providing the maximum throughput and the highest speeds. 
 
Because no development is proposed under the No-Build Alternative, and because 
implementation of any of the three build alternatives results in operational improvement when 
compared to future traffic conditions without improvement, there are no significant traffic 
impacts associated with mainline improvements. 
 
4.2 Interchange/Ramp/Arterial Street Impacts 
 
For each of the build alternatives, the associated details of interchange improvements and 
freeway access were all evaluated under expected 2040 traffic conditions. Analysis results 
indicate acceptable Levels of Service for all freeway-ramp junctions, merge/diverge areas, and 
weaving sections during nonpeak conditions. However, many of them are expected to operate at 
LOS F during the peak hours primarily due to over capacity conditions on I-405 mainline. 
 
Each build alternative would include interchange improvements at Euclid Street/Ellis Avenue, 
Brookhurst Street/Talbert Avenue, Magnolia Street/Warner Avenue, Beach Boulevard/Edinger 
Avenue, Westminster Boulevard/Springdale Avenue and Bolsa Chica Road. Additionally, a total 
of 16 local street overcrossings and a pedestrian bridge over I-405 would be replaced. Five 
undercrossing and railroad overhead bridges would be widened. Improvements at interchanges 
include the following features: 
 

o Left and right side shoulders on on-ramps; 
o Increased on-ramp storage capacity for ramp meters; 
o Removal of HOV bypass lanes from on-ramps; 
o Increased off-ramp storage capacity at local street intersections; and 
o Additional through and turn lanes at intersections of ramps and local streets. 

 
A comparison was developed for Year 2040 No Build versus Build Conditions for ramp and 
arterial turn pocket queue storage, and is summarized as follows: 
 

 Off-ramp left and right turn queue storage: No Build – 26 of the 33 ramps have adequate 
storage; Build – 32 of the 41 ramps have adequate storage before mitigation and 41 of 



Figure 4.2: Speed Index Summary for Different Alternatives ‐ Year 2040
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the 41 ramps have adequate storage after mitigation. No off-ramp queues are projected to 
back onto the mainline under Build conditions. 

 
 On-ramp metering queue storage: No Build – 27 of the 37 ramps have adequate storage; 

Build – 19 of the 38 ramps have adequate storage before mitigation and 36 of the 38 
ramps have adequate storage after mitigation. The two remaining ramps with inadequate 
on-ramp metering queue storage are located outside the project improvement area. 

 
 Ramp/arterial intersection queue storage: No Build – 33 of the 45 turn pockets have 

adequate storage; Build – 38 of the 51 turn pockets have adequate storage before 
mitigation and 44 of the 51 turn pockets have adequate storage after mitigation with 
storage improved over the No Build condition at one of the remaining seven locations. 
 

 Arterial/arterial intersection queue storage: No Build – 35 of the 70 turn pockets have 
adequate storage; Build – 30 of the 70 turn pockets have adequate storage before 
mitigation and 56 of the 70 turn pockets have adequate storage after mitigation with 
storage improved over the No Build condition at six of the remaining fourteen locations. 

 
All interchange signalized intersections and adjacent arterial intersections were analyzed using 
the Highway Capacity Manual based Level of Service methodology, including queuing. A 
criterion of an increase of (0.03) in the overall v/c ratios was used to identify potential significant 
traffic impacts of the project to the study intersections. This criterion was applied to intersections 
that were operating at LOS of E or F during the peak hours. This assessment compared the 
Design Year (2040) overall intersection v/c ratios for study intersections under the No Build 
condition with the Build condition. Mitigations were developed for locations that met the impact 
threshold. Significant traffic impact locations and measures to mitigate them are also identified. 
In summary, eight locations were identified that exceeded the impact threshold; all eight 
locations, listed below, were adequately mitigated. 
 

 Brookhurst Street at Slater Avenue 
 Brookhurst Street at Talbert Avenue 
 Warner Avenue at Magnolia Street 
 Beach Boulevard at McFadden Avenue 
 Beach Boulevard at Center Avenue 
 Beach Boulevard at Edinger Avenue 
 Goldenwest Street at Bolsa Avenue 
 Bolsa Chica Road/Valley View Street at Garden Grove Boulevard 

 
All interchange intersection improvements result in an acceptable Level of Service or a reduction 
in average delay to a level less than under the No Build condition, if intersections at a particular 
interchange were already LOS E/F under No Build conditions.  
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Interstate 405 DemandtoCapacity and Speed Relationship 
 

The data to determine the relationship between speed and traffic flow along Interstate 405 (I-
405) were obtained from the Caltrans Performance Measurement System (PeMS).  The PeMS 
detector locations are along I-405 from State Route 55 to Interstate 605 (I-605).  Speed and 
traffic flows in five minute intervals for different weekdays in April 2010 and May 2010 were 
extracted from these detector locations.   

The extracted speed and traffic flows from PeMS are plotted in Figure 1.  The x-axis represents 
the traffic flow in vphpl (vehicles per hour per lane). The y-axis represents the speed in mph 
(miles per hour).  
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The data points representing the relationship between speed and flow as shown in Figure 1 are 
transformed to the data points representing the relationship between speed and density as 
shown in Figure 2. This is done by the following equation: 

Density=Flow/Speed 

The x-axis represents the traffic density in vplpm (vehicles per lane per mile). The y-axis 
represents the speed in mph. 
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Average speeds are calculated by traffic densities for every one vplpm interval.  For example, 
the range of data utilized to calculate the average speed for 50 vplpm is 49.5 vplpm to 50.5 
vplpm.  In addition, if there are less than three data points associated with any density, this 
density is removed from the data set. The dark blue curve in Figure 3 illustrates the average 
speeds for density rates between 0 vplpm and 81 vplpm.  Above 81 vplpm, there are insufficient 
data to define the curve. 
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In order to develop a smooth curve, a trend line is created using a polynomial function for the 
average speed curves illustrated in Figure 3.  Figure 4, depicts the trend line for the curve 
shown in Figure 3.  The polynomial function is as follows: 

Y=0.000000007242663*X^6 – 0.000001938413941*X^5 + 0.000193752037112*X^4 - 
0.008497271924284*X^3 + 0.133938118539163*X^2 – 0.535114283076837*X + 
68.307065584977000 
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Figure 5 shows the trend line in Figure 4 transformed back to the relationship between speed 
and flow. Figure 5 shows the transformed trend line from Figure 4 with the data points from 
Figure 1. The trend line indicates that capacity on I-405 is approximately 1850 vphpl. 
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Though the average speed varies at the beginning section of the curve, it is reasonable to 
assume that the free flow speed is 70 mph based on the black curve in Figure 5. Therefore, an 
adjusted trend line curve is drawn as shown in Figure 6 in red. The vehicles operate at 70 mph, 
the free flow speed, until the traffic flow increases to around 1200 vphpl. Then, the traffic speed 
starts to decrease gradually until the traffic flow reaches capacity, which is approximately 1850 
vphpl. As congestion increases, both the traffic speed and the traffic flow start to decrease 
gradually. 
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Based on the Highway Capacity Manual (HCM) 2000, an ideal relationship between speed and 
flow begins from free flow speed when few vehicles are on the facility.  As traffic flow increases 
towards capacity, speed decreases from the free flow speed.  Once capacity is reached, the 
relationship reverses; speed and traffic flow decrease until the speed is zero and traffic flow is 
zero.     

Figure 7 shows the I-405 speed-flow curve.  This curve was created based on the trend line 
from Figure 6.  To provide a continuous curve, the curve shown in Figure 6 was extended to the 
origin (0, 0) with a straight line. 
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All the data points from PeMS along the I-405 and the I-405 speed-flow curve from Figure 7 are 
shown in Figure 8. This summarizes the relationship between speed and flow on I-405. 
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The relationship between speed and flow shown in Figure 8 is transformed into the relationship 
between Volume-to-Capacity (V/C) ratio and speed with the capacity of 1850 vphpl. This 
relationship is shown in Figure 9 as the I-405 speed-flow curve. When the demand volume is 
less than capacity, the curve approximately represents the relationship between Demand-to-
Capacity (D/C) ratios. However, when demand exceeds capacity, this curve can no longer 
represent the relationship between the D/C ratio and speed. In order to develop a curve to 
represent relationship between the D/C ratio and speed when the D/C ratio is greater than 1.0, 
four different candidate curves are drawn and compared with the I-405 speed-flow curve as 
shown in Figure 9. Each of the candidate curves is used in the industry to represent the 
relationship between the D/C ratio and speed. The candidate curve that most closely reflects the 
relationship between the D/C ratio and speed on I-405 is selected to be the curve to represent 
the relationship between the D/C ratio and speed when D/C is greater than 1.0. The four 
candidate curves are: 

 Modified Bureau of Public Roads Curve (Modified BPR) 

 Metropolitan Transportation Commission Bay Area Speed-Flow Function (MTC) 

 Updated BPR Curve (Updated BPR) 

 Akcelik Speed-Flow Model (Akcelik) 

The equations of the four candidate curves are as follows: 

1. Modified BPR Curve 

Congested Speed = (Free-Flow Speed)/(1+[Volume/Capacity]^10) = 70/[1+(V/C)^10] 

2. MTC Speed-Flow Curve 

Congested Speed = (Free-Flow Speed)/(1+0.20[Volume/Capacity]^10) 

        = 70/[1+0.20*(V/C)^10] 

3. Updated BPR Curve 

  Congested Speed = (Free-Flow Speed)/(1+0.05[Volume/Capacity]^10) 

           = 70/[1+0.05*(V/C)^10] 

4. Akcelik Curve 

Congested Speed = 1/{Free-Flow Speed+0.25*{(V/C-1)+[(V/C-1)^2+Delay 
Parameter*(V/C)]^(1/2)}} 

        = 1/{70+0.25*{(V/C-1)+[(V/C-1)^2+0.8*(V/C)]^0.5}} 

The assessment of which candidate curve most closely reflects the relationship between the 
D/C ratio and speed on I-405 when the D/C ratio is less than 1.0 was determined with a least 
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squares analysis. The root-mean-square (RMS) deviation of each of the candidate curves from 
the I-405 curve was determined for each 0.01 increment of the D/C ratio from 0.01 to 1.00 and 
then summed to determine the total RMS deviation. Both the Akcelik curve and the MTC curve 
have similar RMS deviation from the I-405 curve. But the MTC curve has more similarity 
compared to the shape of the I-405 curve. Therefore, the MTC curve is selected to be the most 
appropriate curve to represent the relationship between the D/C and speed along I-405 when 
D/C exceeds 1.0. 

 

 



Page 11 of 12 

 

Using the MTC curve speed-flow model function presented above, the MTC curve is drawn in 
Figure 10 with D/C ratio from 0 to 1.76. I-405 speed-flow curve is shown in Figure 10 as well.  
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When the D/C ratio is equal to or less than 1, the MTC curve is very similar to the I-405 speed-
flow curve. Therefore, the MTC curve is applied for the relationship curve with D/C ratio from 0 
to 1.76. The ultimate curve representing the relationship between the D/C ratio and speed curve 
along I-405 is shown in black in Figure 11.  
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Bristol to Fairview                                    
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   8190           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2155           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1741           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            2.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            65.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.4            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        65.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1741           pc/h/ln             
Free-flow speed, FFS                        65.0           mi/h                
Average passenger-car speed, S              64.3           mi/h                
Number of lanes, N                          5                                  
Density, D                                  27.1           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Fairview to Bristol                                    
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10440          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2747           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2220           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            2.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            58.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.4            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        58.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2220           pc/h/ln             
Free-flow speed, FFS                        58.0           mi/h                
Average passenger-car speed, S              52.4           mi/h                
Number of lanes, N                          5                                  
Density, D                                  42.4           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Fairview to Bristol                                    
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   8050           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2118           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1712           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            2.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            65.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.4            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        65.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1712           pc/h/ln             
Free-flow speed, FFS                        65.0           mi/h                
Average passenger-car speed, S              64.5           mi/h                
Number of lanes, N                          5                                  
Density, D                                  26.5           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Fairview to Harbor                                     
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   9020           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2374           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1598           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            2.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            65.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.4            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        65.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1598           pc/h/ln             
Free-flow speed, FFS                        65.0           mi/h                
Average passenger-car speed, S              64.9           mi/h                
Number of lanes, N                          6                                  
Density, D                                  24.6           pc/mi/ln            



Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Harbor to Fairview                                     
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   13230          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3482           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2009           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            2.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          7                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            59.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.4            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        59.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2009           pc/h/ln             
Free-flow speed, FFS                        59.0           mi/h                
Average passenger-car speed, S              57.1           mi/h                
Number of lanes, N                          7                                  
Density, D                                  35.2           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Harbor to Fairview                                     
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10540          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2774           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1601           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            2.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          7                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            65.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.4            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        65.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1601           pc/h/ln             
Free-flow speed, FFS                        65.0           mi/h                
Average passenger-car speed, S              64.9           mi/h                
Number of lanes, N                          7                                  
Density, D                                  24.7           pc/mi/ln            



Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Harbor to Euclid                                       
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   9590           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2524           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1699           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            2.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            65.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.4            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        65.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1699           pc/h/ln             
Free-flow speed, FFS                        65.0           mi/h                
Average passenger-car speed, S              64.5           mi/h                
Number of lanes, N                          6                                  
Density, D                                  26.3           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Euclid to Harbor                                       
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12130          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3192           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2149           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            2.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            61.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.4            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        61.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2149           pc/h/ln             
Free-flow speed, FFS                        61.0           mi/h                
Average passenger-car speed, S              55.9           mi/h                
Number of lanes, N                          6                                  
Density, D                                  38.4           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Euclid to Harbor                                       
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   9890           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2603           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1752           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            2.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            64.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.4            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        64.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1752           pc/h/ln             
Free-flow speed, FFS                        64.0           mi/h                
Average passenger-car speed, S              63.4           mi/h                
Number of lanes, N                          6                                  
Density, D                                  27.6           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Euclid to Brookhurst                                   
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   8090           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2129           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1720           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            2.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            65.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.4            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        65.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1720           pc/h/ln             
Free-flow speed, FFS                        65.0           mi/h                
Average passenger-car speed, S              64.4           mi/h                
Number of lanes, N                          5                                  
Density, D                                  26.7           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Brookhurst to Euclid                                   
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10750          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2829           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2286           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            2.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            61.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.4            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        61.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2286           pc/h/ln             
Free-flow speed, FFS                        61.0           mi/h                
Average passenger-car speed, S              52.1           mi/h                
Number of lanes, N                          5                                  
Density, D                                  43.9           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Brookhurst to Euclid                                   
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   8800           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2316           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1871           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            2.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            65.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.4            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        65.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1871           pc/h/ln             
Free-flow speed, FFS                        65.0           mi/h                
Average passenger-car speed, S              63.2           mi/h                
Number of lanes, N                          5                                  
Density, D                                  29.6           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Brookhurst to Magnolia                                 
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   7990           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2103           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2124           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            59.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        59.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2124           pc/h/ln             
Free-flow speed, FFS                        59.0           mi/h                
Average passenger-car speed, S              55.2           mi/h                
Number of lanes, N                          4                                  
Density, D                                  38.5           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PM Peak Hour 
 
 

 
 
 

 
 
 
 
 



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Magnolia to Brookhurst                                 
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   8150           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2145           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2166           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            60.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        60.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2166           pc/h/ln             
Free-flow speed, FFS                        60.0           mi/h                
Average passenger-car speed, S              54.9           mi/h                
Number of lanes, N                          4                                  
Density, D                                  39.5           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Beach to Magnolia                                      
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   7920           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2084           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2105           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            2.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            59.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.8            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        59.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2105           pc/h/ln             
Free-flow speed, FFS                        59.0           mi/h                
Average passenger-car speed, S              55.6           mi/h                
Number of lanes, N                          4                                  
Density, D                                  37.9           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Magnolia to Beach                                      
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   8520           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2242           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2265           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            2.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            61.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.8            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        61.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2265           pc/h/ln             
Free-flow speed, FFS                        61.0           mi/h                
Average passenger-car speed, S              52.8           mi/h                
Number of lanes, N                          4                                  
Density, D                                  42.9           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Beach to Magnolia                                      
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   8560           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2253           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2275           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            2.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            64.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.8            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        64.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2275           pc/h/ln             
Free-flow speed, FFS                        64.0           mi/h                
Average passenger-car speed, S              54.2           mi/h                
Number of lanes, N                          4                                  
Density, D                                  42.0           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Goldenwest to Westminster                              
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   7990           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2103           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2124           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            2.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            62.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.8            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        62.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2124           pc/h/ln             
Free-flow speed, FFS                        62.0           mi/h                
Average passenger-car speed, S              57.1           mi/h                
Number of lanes, N                          4                                  
Density, D                                  37.2           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                                                                       
Agency or Company:      AGA                                                    
Date Performed:         08/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Goldenwest to Westminster                              
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   8110           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2134           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2156           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            2.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            65.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.8            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        65.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2156           pc/h/ln             
Free-flow speed, FFS                        65.0           mi/h                
Average passenger-car speed, S              58.2           mi/h                
Number of lanes, N                          4                                  
Density, D                                  37.0           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Westminster to Goldenwest                              
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   8100           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2132           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2153           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            2.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            59.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.8            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        59.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2153           pc/h/ln             
Free-flow speed, FFS                        59.0           mi/h                
Average passenger-car speed, S              54.6           mi/h                
Number of lanes, N                          4                                  
Density, D                                  39.5           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                                                                       
Agency or Company:      AGA                                                    
Date Performed:         08/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Westminster to Bolsa Chica                             
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   8360           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2200           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2222           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            2.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            59.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.8            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        59.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2222           pc/h/ln             
Free-flow speed, FFS                        59.0           mi/h                
Average passenger-car speed, S              52.9           mi/h                
Number of lanes, N                          4                                  
Density, D                                  42.0           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Bolsa Chica to Westminster                             
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   7950           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2092           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2113           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            2.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            58.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.8            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        58.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2113           pc/h/ln             
Free-flow speed, FFS                        58.0           mi/h                
Average passenger-car speed, S              54.8           mi/h                
Number of lanes, N                          4                                  
Density, D                                  38.6           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Seal Beach to Bolsa Chica                              
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12040          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3168           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2133           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            2.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            57.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.4            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        57.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2133           pc/h/ln             
Free-flow speed, FFS                        57.0           mi/h                
Average passenger-car speed, S              53.7           mi/h                
Number of lanes, N                          6                                  
Density, D                                  39.7           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Seal Beach to I-605                                    
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12540          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3300           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2222           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            2.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.4            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2222           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              50.7           mi/h                
Number of lanes, N                          6                                  
Density, D                                  43.8           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/22/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Seal Beach to I-605                                    
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11610          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3055           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2057           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            2.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            62.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.4            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        62.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2057           pc/h/ln             
Free-flow speed, FFS                        62.0           mi/h                
Average passenger-car speed, S              58.4           mi/h                
Number of lanes, N                          6                                  
Density, D                                  35.2           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/26/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                San Gabriel River to I-605                             
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   6420           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     1689           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1706           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            65.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        65.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1706           pc/h/ln             
Free-flow speed, FFS                        65.0           mi/h                
Average passenger-car speed, S              64.5           mi/h                
Number of lanes, N                          4                                  
Density, D                                  26.4           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/26/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                I-605 to San Gabriel River                             
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   6030           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     1587           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1603           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            65.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        65.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1603           pc/h/ln             
Free-flow speed, FFS                        65.0           mi/h                
Average passenger-car speed, S              64.9           mi/h                
Number of lanes, N                          4                                  
Density, D                                  24.7           pc/mi/ln            



Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/14/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Bear St to Fairview Rd Ramp                            
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  SR-73                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4110           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     1082           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1092           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            65.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        65.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1092           pc/h/ln             
Free-flow speed, FFS                        65.0           mi/h                
Average passenger-car speed, S              65.0           mi/h                
Number of lanes, N                          4                                  
Density, D                                  16.8           pc/mi/ln            



Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/14/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                I-405 to Bear                                 
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  SR-73                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4150           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     1092           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1103           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            2.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            65.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.8            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        65.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1103           pc/h/ln             
Free-flow speed, FFS                        65.0           mi/h                
Average passenger-car speed, S              65.0           mi/h                
Number of lanes, N                          4                                  
Density, D                                  17.0           pc/mi/ln            



Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/14/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Bear St to Fairview Rd Ramp                            
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  SR-73                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4920           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     1295           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1308           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            2.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            65.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.8            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        65.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1308           pc/h/ln             
Free-flow speed, FFS                        65.0           mi/h                
Average passenger-car speed, S              65.0           mi/h                
Number of lanes, N                          4                                  
Density, D                                  20.1           pc/mi/ln            



Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/14/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                I-405 to Bear                              
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  SR-73                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3500           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     921            v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               930            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            2.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            65.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.8            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        65.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               930            pc/h/ln             
Free-flow speed, FFS                        65.0           mi/h                
Average passenger-car speed, S              65.0           mi/h                
Number of lanes, N                          4                                  
Density, D                                  14.3           pc/mi/ln            



Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/14/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                I-405 to Katella                                       
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-605                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   6250           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     1645           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1329           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            2.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            65.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.4            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        65.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1329           pc/h/ln             
Free-flow speed, FFS                        65.0           mi/h                
Average passenger-car speed, S              65.0           mi/h                
Number of lanes, N                          5                                  
Density, D                                  20.4           pc/mi/ln            



Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/14/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                I-405 to Katella                                       
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-605                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   6540           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     1721           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1391           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            2.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            65.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.4            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        65.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1391           pc/h/ln             
Free-flow speed, FFS                        65.0           mi/h                
Average passenger-car speed, S              65.0           mi/h                
Number of lanes, N                          5                                  
Density, D                                  21.4           pc/mi/ln            



Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:                                                                      
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  62.0           mph                 
Volume on freeway                           7750           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              142            vph                 
Length of first accel/decel lane            660            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     303            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   850            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7750        142         303       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2039        37          80        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          8239        151         322       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.493   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2906   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     6042          9280            No                    
      FO                                                                       
     v                     3057          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.371                        
                                              S                                
Space mean speed in ramp influence area,     S  = 54.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           7890           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              303            vph                 
Length of first accel/decel lane            530            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     142            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   850            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7890        303         142       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2076        80          37        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          8388        322         151       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.309   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1853   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     6320          9600            No                    
      FO                                                                       
     v                     2175          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   19.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.308                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.3    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/28/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  58.0           mph                 
Volume on freeway                           10440          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1213           vph                 
Length of first accel/decel lane            160            ft                  
Length of second accel/decel lane           710            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     975            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1680           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10440       1213        975       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2747        319         257       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11099       1290        1037      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3263   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8880          9120            No                    
      Fi   F                                                                   
     v                     3263          4400            No                    
      12                                                                       
     v  = v - v            7590          9120            No                    
      FO   F   R                                                               
     v                     1290          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   23.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.414                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 56.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/28/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  62.0           mph                 
Volume on freeway                           9230           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              975            vph                 
Length of first accel/decel lane            1280           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1213           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1680           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9230        975         1213      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2429        257         319       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9813        1037        1290      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.405   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2964   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8350          9280            No                    
      FO                                                                       
     v                     4001          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.419                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 56.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.8    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/28/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  68.0           mph                 
Volume on freeway                           8050           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              836            vph                 
Length of first accel/decel lane            160            ft                  
Length of second accel/decel lane           710            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1328           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1680           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8050        836         1328      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2118        220         349       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          8558        889         1412      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2438   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                6847          9520            No                    
      Fi   F                                                                   
     v                     2438          4400            No                    
      12                                                                       
     v  = v - v            5958          9520            No                    
      FO   F   R                                                               
     v                     889           4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   15.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.378                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.2    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/28/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  69.0           mph                 
Volume on freeway                           7210           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1328           vph                 
Length of first accel/decel lane            1280           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     836            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1680           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7210        1328        836       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                1897        349         220       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          7665        1412        889       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.358   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1965   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     6893          9560            No                    
      FO                                                                       
     v                     3377          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.320                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.4    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Fairview Rd & Harbor Blvd                              
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8190           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              2760           vph                 
Length of first accel/decel lane            170            ft                  
Length of second accel/decel lane           1060           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8190        2760                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2155        726                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          8707        2934                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3982   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                6966          9600            No                    
      Fi   F                                                                   
     v                     3982          4400            No                    
      12                                                                       
     v  = v - v            4032          9600            No                    
      FO   F   R                                                               
     v                     2934          3800            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   25.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.692                        
                                              S                                
Space mean speed in ramp influence area,     S  = 50.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 74.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           6967           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              662            vph                 
Length of first accel/decel lane            670            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     470            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1730           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        6967        662         470       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                1833        174         124       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          7407        704         500       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.296   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1600   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     6112          9600            No                    
      FO                                                                       
     v                     2304          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   18.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.300                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.6    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/28/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  59.0           mph                 
Volume on freeway                           9450           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              738            vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane           330            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1254           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1330           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9450        738         1254      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2487        194         330       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10047       785         1333      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2671   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8038          9160            No                    
      Fi   F                                                                   
     v                     2671          4400            No                    
      12                                                                       
     v  = v - v            7253          9160            No                    
      FO   F   R                                                               
     v                     785           4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   21.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.369                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.2    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/28/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  67.0           mph                 
Volume on freeway                           7529           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              810            vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane           330            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     699            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1330           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7529        810         699       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                1981        213         184       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          8005        861         743       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2302   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                6404          9480            No                    
      Fi   F                                                                   
     v                     2302          4400            No                    
      12                                                                       
     v  = v - v            5543          9480            No                    
      FO   F   R                                                               
     v                     861           4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   18.4    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.375                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.6    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/28/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  66.0           mph                 
Volume on freeway                           6880           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              967            vph                 
Length of first accel/decel lane            710            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     836            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2250           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        6880        967         836       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                1811        254         220       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          7315        1028        889       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.265   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1416   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     6368          9440            No                    
      FO                                                                       
     v                     2444          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   19.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.302                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.0    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           7517           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              470            vph                 
Length of first accel/decel lane            640            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     662            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1730           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7517        470         662       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                1978        124         174       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          7992        500         704       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.441   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2519   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     6215          9600            No                    
      FO                                                                       
     v                     3019          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.369                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 66.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Hyland Ave                                             
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  58.0           mph                 
Volume on freeway                           7783           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              243            vph                 
Length of first accel/decel lane            770            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     470            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1880           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7783        243         470       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2048        64          124       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          8275        258         500       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.376   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2227   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     6175          9120            No                    
      FO                                                                       
     v                     2485          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   19.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.299                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 53.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/28/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  61.0           mph                 
Volume on freeway                           10108          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1126           vph                 
Length of first accel/decel lane            180            ft                  
Length of second accel/decel lane           1475           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     906            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1425           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10108       1126        906       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2660        296         238       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10746       1197        963       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3121   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8597          9240            No                    
      Fi   F                                                                   
     v                     3121          4400            No                    
      12                                                                       
     v  = v - v            7400          9240            No                    
      FO   F   R                                                               
     v                     1197          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   14.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.406                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.5    mph                  
_______________________________________________________________________________
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Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/28/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  65.0           mph                 
Volume on freeway                           9233           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              906            vph                 
Length of first accel/decel lane            530            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1254           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1220           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9233        906         1254      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2430        238         330       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9816        963         1333      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.229   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1674   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8279          9400            No                    
      FO                                                                       
     v                     2637          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.328                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 55.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.0    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/28/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  61.0           mph                 
Volume on freeway                           8593           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1254           vph                 
Length of first accel/decel lane            850            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     906            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1220           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8593        1254        906       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2261        330         238       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9136        1333        963       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.262   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1737   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7969          9240            No                    
      FO                                                                       
     v                     3070          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.329                        
                                              S                                
Space mean speed in ramp influence area,     S  = 54.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 53.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.0    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/28/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  64.0           mph                 
Volume on freeway                           8242           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1058           vph                 
Length of first accel/decel lane            180            ft                  
Length of second accel/decel lane           1475           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     973            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1425           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8242        1058        973       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2169        278         256       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          8763        1125        1034      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2655   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7011          9360            No                    
      Fi   F                                                                   
     v                     2655          4400            No                    
      12                                                                       
     v  = v - v            5886          9360            No                    
      FO   F   R                                                               
     v                     1125          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   10.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.399                        
                                              S                                
Space mean speed in ramp influence area,     S  = 55.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 65.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.2    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/28/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  69.0           mph                 
Volume on freeway                           7192           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              973            vph                 
Length of first accel/decel lane            530            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     699            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1220           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7192        973         699       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                1893        256         184       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          7646        1034        743       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.220   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1202   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     6501          9560            No                    
      FO                                                                       
     v                     2236          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   19.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.310                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/28/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  66.0           mph                 
Volume on freeway                           6857           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              699            vph                 
Length of first accel/decel lane            850            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     973            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1220           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        6857        699         973       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                1804        184         256       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          7290        743         1034      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.336   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1786   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     6065          9440            No                    
      FO                                                                       
     v                     2529          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   19.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.293                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.4    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/14/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  65.0           mph                 
Volume on freeway                           7992           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              1408           vph                 
Length of first accel/decel lane            170            ft                  
Length of second accel/decel lane           1910           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     203            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1560           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7992        1408        203       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2103        371         53        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          8497        1497        216       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2875   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                6798          9400            No                    
      Fi   F                                                                   
     v                     2875          4400            No                    
      12                                                                       
     v  = v - v            5301          9400            No                    
      FO   F   R                                                               
     v                     1497          3800            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   8.7     pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence A                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.563                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 67.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.0    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           7890           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              203            vph                 
Length of first accel/decel lane            560            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1408           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1560           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7890        203         1408      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2076        53          371       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          8388        216         1497      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.330   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1977   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     6214          9600            No                    
      FO                                                                       
     v                     2193          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   19.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.306                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/28/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  61.0           mph                 
Volume on freeway                           10750          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              215            vph                 
Length of first accel/decel lane            200            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1807           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1320           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10750       215         1807      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2829        57          476       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11429       229         1921      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4116   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9144          9240            No                    
      Fi   F                                                                   
     v                     4116          4400            No                    
      12                                                                       
     v  = v - v            8915          9240            No                    
      FO   F   R                                                               
     v                     229           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   37.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.319                        
                                              S                                
Space mean speed in ramp influence area,     S  = 54.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.1    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/14/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  61.0           mph                 
Volume on freeway                           10450          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1807           vph                 
Length of first accel/decel lane            2000           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     215            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1320           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10450       1807        215       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2750        476         57        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11110       1921        229       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.870   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  7488   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10531         9240            Yes                   
      FO                                                                       
     v                     9409          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   65.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 47.792                       
                                              S                                
Space mean speed in ramp influence area,     S  = -847.0  mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 1432.4  mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/28/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  68.0           mph                 
Volume on freeway                           8800           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              312            vph                 
Length of first accel/decel lane            200            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1483           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1320           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8800        312         1483      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2316        82          390       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9356        332         1577      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3451   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7485          9520            No                    
      Fi   F                                                                   
     v                     3451          4400            No                    
      12                                                                       
     v  = v - v            7153          9520            No                    
      FO   F   R                                                               
     v                     332           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   32.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.328                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.0    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/14/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  65.0           mph                 
Volume on freeway                           8440           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1483           vph                 
Length of first accel/decel lane            2000           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     312            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1320           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8440        1483        312       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2221        390         82        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          8973        1577        332       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.913   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  5908   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8050          9400            No                    
      FO                                                                       
     v                     7485          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   50.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 7.167                        
                                              S                                
Space mean speed in ramp influence area,     S  = -99.8   mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 65.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  =         mph                  
_______________________________________________________________________________
                                                                               



   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Brookhurst Street & Talbert Avenue 
Ramps and Ramp‐Freeway Junction  
Level of Service Analysis Worksheets 
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/14/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off                                         
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  65.0           mph                 
Volume on freeway                           8090           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1009           vph                 
Length of first accel/decel lane            1600           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8090        1009                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2129        266                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          8601        1073                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3605   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                6881          9400            No                    
      Fi   F                                                                   
     v                     3605          4400            No                    
      12                                                                       
     v  = v - v            5808          9400            No                    
      FO   F   R                                                               
     v                     1073          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   20.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.395                        
                                              S                                
Space mean speed in ramp influence area,     S  = 55.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 68.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.4    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On                                          
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  62.0           mph                 
Volume on freeway                           7040           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              825            vph                 
Length of first accel/decel lane            560            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7040        825                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                1853        217                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          7485        877                   pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.247   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1848   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8362          9280            No                    
      FO                                                                       
     v                     2725          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.330                        
                                              S                                
Space mean speed in ramp influence area,     S  = 55.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 52.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.3    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/14/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  56.0           mph                 
Volume on freeway                           8750           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1241           vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1037           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1450           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8750        1241        1037      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2303        327         273       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9303        1319        1102      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.722   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  6716   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10622         9040            Yes                   
      FO                                                                       
     v                     8035          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   58.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 12.286                       
                                              S                                
Space mean speed in ramp influence area,     S  = -116.0  mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 53.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  =         mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/28/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  59.0           mph                 
Volume on freeway                           9710           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1037           vph                 
Length of first accel/decel lane            740            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1241           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1450           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9710        1037        1241      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2555        273         327       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10323       1102        1319      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.263   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2061   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8925          9160            No                    
      FO                                                                       
     v                     3163          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.347                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 49.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 50.4    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/28/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off                                         
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           8150           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              866            vph                 
Length of first accel/decel lane            210            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     677            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2490           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8150        866         677       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2145        228         178       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          8665        921         720       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4297   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8665          9200            No                    
      Fi   F                                                                   
     v                     4297          4400            No                    
      12                                                                       
     v  = v - v            7744          9200            No                    
      FO   F   R                                                               
     v                     921           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   39.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.381                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.9    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/14/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  66.0           mph                 
Volume on freeway                           7280           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              677            vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     696            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1450           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7280        677         696       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                1916        178         183       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          7740        720         740       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.797   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  6167   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8460          9440            No                    
      FO                                                                       
     v                     6887          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   49.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 4.066                        
                                              S                                
Space mean speed in ramp influence area,     S  = -31.6   mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 65.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  =         mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/28/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  67.0           mph                 
Volume on freeway                           8100           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              696            vph                 
Length of first accel/decel lane            740            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     677            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1450           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8100        696         677       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2132        183         178       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          8612        740         720       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.309   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1887   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     6852          9480            No                    
      FO                                                                       
     v                     2627          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   21.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.308                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.5    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off                                         
Junction:               Magnolia Ave & Warner Ave                              
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  59.0           mph                 
Volume on freeway                           7990           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              682            vph                 
Length of first accel/decel lane            240            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7990        682                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2103        179                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          8495        725                   pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4113   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8495          9160            No                    
      Fi   F                                                                   
     v                     4113          4400            No                    
      12                                                                       
     v  = v - v            7770          9160            No                    
      FO   F   R                                                               
     v                     725           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   37.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.363                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/14/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On                                          
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  59.0           mph                 
Volume on freeway                           7060           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1280           vph                 
Length of first accel/decel lane            1600           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7060        1280                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                1858        337                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          7506        1361                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.444   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3334   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8867          9160            No                    
      FO                                                                       
     v                     4695          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   31.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.604                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 53.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 50.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/28/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Magnolia Ave & Warner Ave                              
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  59.0           mph                 
Volume on freeway                           7920           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              519            vph                 
Length of first accel/decel lane            500            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     992            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1610           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7920        519         992       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2084        137         261       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          8420        552         1055      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3982   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8420          9160            No                    
      Fi   F                                                                   
     v                     3982          4400            No                    
      12                                                                       
     v  = v - v            7868          9160            No                    
      FO   F   R                                                               
     v                     552           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   34.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.348                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.5    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/28/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Magnolia Ave & Warner Ave                              
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  64.0           mph                 
Volume on freeway                           8560           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1084           vph                 
Length of first accel/decel lane            500            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     340            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1610           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8560        1084        340       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2253        285         89        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9101        1152        361       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4618   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9101          9360            No                    
      Fi   F                                                                   
     v                     4618          4400            Yes                   
      12                                                                       
     v  = v - v            7949          9360            No                    
      FO   F   R                                                               
     v                     1152          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   39.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.402                        
                                              S                                
Space mean speed in ramp influence area,     S  = 55.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 65.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/28/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  61.0           mph                 
Volume on freeway                           7600           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     35.0           mph                 
Volume on ramp                              340            vph                 
Length of first accel/decel lane            500            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     537            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   970            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7600        340         537       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2000        89          141       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          8080        361         571       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.332   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2682   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8441          9240            No                    
      FO                                                                       
     v                     3043          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.368                        
                                              S                                
Space mean speed in ramp influence area,     S  = 54.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 52.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/28/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  61.0           mph                 
Volume on freeway                           7980           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              537            vph                 
Length of first accel/decel lane            400            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     340            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   970            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7980        537         340       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2100        141         89        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          8484        571         361       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4021   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8484          9240            No                    
      Fi   F                                                                   
     v                     4021          4400            No                    
      12                                                                       
     v  = v - v            7913          9240            No                    
      FO   F   R                                                               
     v                     571           2000            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   35.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.479                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/28/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct(Magnolia)                         
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  60.0           mph                 
Volume on freeway                           7440           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              685            vph                 
Length of first accel/decel lane            450            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7440        685                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                1958        180                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          7910        728                   pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.238   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1885   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8638          9200            No                    
      FO                                                                       
     v                     2613          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.334                        
                                              S                                
Space mean speed in ramp influence area,     S  = 54.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 49.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 50.6    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off                                         
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  61.0           mph                 
Volume on freeway                           8520           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1604           vph                 
Length of first accel/decel lane            250            ft                  
Length of second accel/decel lane           1600           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8520        1604                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2242        422                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          9058        1705                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3617   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9058          9240            No                    
      Fi   F                                                                   
     v                     3617          4400            No                    
      12                                                                       
     v  = v - v            7353          9240            No                    
      FO   F   R                                                               
     v                     1705          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   16.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.451                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On                                          
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  58.0           mph                 
Volume on freeway                           6920           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1166           vph                 
Length of first accel/decel lane            610            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        6920        1166                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                1821        307                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          7357        1240                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.214   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1574   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8597          9120            No                    
      FO                                                                       
     v                     2814          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.331                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 47.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 49.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/14/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  64.0           mph                 
Volume on freeway                           7000           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              814            vph                 
Length of first accel/decel lane            1600           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     744            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1060           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7000        814         744       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                1842        214         196       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          7442        865         791       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.506   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3767   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8307          9360            No                    
      FO                                                                       
     v                     4632          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   31.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.578                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/28/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  61.0           mph                 
Volume on freeway                           7820           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              744            vph                 
Length of first accel/decel lane            670            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     814            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1060           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7820        744         814       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2058        196         214       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          8314        791         865       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.285   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2369   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9105          9240            No                    
      FO                                                                       
     v                     3160          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.353                        
                                              S                                
Space mean speed in ramp influence area,     S  = 54.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 50.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 51.7    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  62.0           mph                 
Volume on freeway                           7300           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              788            vph                 
Length of first accel/decel lane            800            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     702            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1600           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7300        788         702       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                1921        207         185       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          7761        838         746       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.470   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3647   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8599          9280            No                    
      FO                                                                       
     v                     4485          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   35.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  E               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.627                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 56.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.6    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Ramps                                   
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  59.0           mph                 
Volume on freeway                           8100           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              884            vph                 
Length of first accel/decel lane            240            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8100        884                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2132        233                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          8612        940                   pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4285   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8612          9160            No                    
      Fi   F                                                                   
     v                     4285          4400            No                    
      12                                                                       
     v  = v - v            7672          9160            No                    
      FO   F   R                                                               
     v                     940           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   38.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.383                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.1    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         9/28/2010                                              
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On                                          
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           7130           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1153           vph                 
Length of first accel/decel lane            600            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7130        1153                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                1876        303                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          7580        1226                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.213   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1616   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8806          9000            No                    
      FO                                                                       
     v                     2842          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.334                        
                                              S                                
Space mean speed in ramp influence area,     S  = 50.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 44.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 46.2    mph                  
_______________________________________________________________________________
                                                                               



   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Springdale Street & Westminster Boulevard 
Ramps and Ramp‐Freeway Junction  
Level of Service Analysis Worksheets 
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off                                         
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  62.0           mph                 
Volume on freeway                           7990           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              704            vph                 
Length of first accel/decel lane            240            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7990        704                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2103        185                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          8495        748                   pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4126   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8495          9280            No                    
      Fi   F                                                                   
     v                     4126          4400            No                    
      12                                                                       
     v  = v - v            7747          9280            No                    
      FO   F   R                                                               
     v                     748           2000            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   37.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.495                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.4    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off                                         
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  65.0           mph                 
Volume on freeway                           8110           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              827            vph                 
Length of first accel/decel lane            240            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8110        827                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2134        218                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          8622        879                   pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4255   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8622          9400            No                    
      Fi   F                                                                   
     v                     4255          4400            No                    
      12                                                                       
     v  = v - v            7743          9400            No                    
      FO   F   R                                                               
     v                     879           2000            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   38.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.507                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 66.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.4    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  61.0           mph                 
Volume on freeway                           7530           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              836            vph                 
Length of first accel/decel lane            600            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7530        836                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                1982        220                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          8006        889                   pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.255   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2044   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8895          9240            No                    
      FO                                                                       
     v                     2933          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.340                        
                                              S                                
Space mean speed in ramp influence area,     S  = 54.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 50.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 51.7    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/28/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off                                         
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  58.0           mph                 
Volume on freeway                           7950           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              626            vph                 
Length of first accel/decel lane            230            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7950        626                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2092        165                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          8452        666                   pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4061   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8452          9120            No                    
      Fi   F                                                                   
     v                     4061          4400            No                    
      12                                                                       
     v  = v - v            7786          9120            No                    
      FO   F   R                                                               
     v                     666           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   37.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.358                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 55.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         9/28/2010                                              
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  57.0           mph                 
Volume on freeway                           7190           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              897            vph                 
Length of first accel/decel lane            600            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7190        897                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                1892        236                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          7644        954                   pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.247   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1890   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8598          9080            No                    
      FO                                                                       
     v                     2844          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.334                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 47.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 48.5    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Valley View & Garden Grove                             
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  59.0           mph                 
Volume on freeway                           8360           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1182           vph                 
Length of first accel/decel lane            210            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8360        1182                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2200        311                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          8888        1257                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4584   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8888          9160            No                    
      Fi   F                                                                   
     v                     4584          4400            Yes                   
      12                                                                       
     v  = v - v            7631          9160            No                    
      FO   F   R                                                               
     v                     1257          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   41.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.411                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 55.7    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/28/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Bolsa Chica Rd                                         
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  57.0           mph                 
Volume on freeway                           7250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              920            vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7250        920                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                1908        242                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          7708        978                   pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.354   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2730   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8686          9080            No                    
      FO                                                                       
     v                     3708          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   30.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.451                        
                                              S                                
Space mean speed in ramp influence area,     S  = 50.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 49.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 49.7    mph                  
_______________________________________________________________________________
                                                                               



   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Seal Beach Boulevard 
Ramps and Ramp‐Freeway Junction  
Level of Service Analysis Worksheets 
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  59.0           mph                 
Volume on freeway                           9817           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              768            vph                 
Length of first accel/decel lane            690            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     720            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1270           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9817        768         720       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2583        202         189       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10437       817         765       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.423   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3361   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8754          9160            No                    
      FO                                                                       
     v                     4178          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   33.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.541                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 52.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 51.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/28/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  62.0           mph                 
Volume on freeway                           9400           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              869            vph                 
Length of first accel/decel lane            900            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     884            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1360           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9400        869         884       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2474        229         233       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9994        924         940       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.325   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2438   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8418          9280            No                    
      FO                                                                       
     v                     3362          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.353                        
                                              S                                
Space mean speed in ramp influence area,     S  = 54.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.4    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2009                                                   
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  59.0           mph                 
Volume on freeway                           8925           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              921            vph                 
Length of first accel/decel lane            690            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1026           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1270           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8925        921         1026      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2349        242         270       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9489        979         1091      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.403   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2818   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7968          9160            No                    
      FO                                                                       
     v                     3797          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   30.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.460                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 53.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.3    mph                  
_______________________________________________________________________________
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                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/25/2010                                             
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Btn EB SR-22 and Seal Beach                            
Jurisdiction:                                                                  
Analysis Year:          2009 Existing                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  3                                  
Weaving segment length, L                   2250           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.31                               
Weaving ratio, R                            0.47                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1354    1468    684     599     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                356     386     180     158     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1439    1560    727     636     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.50         0.31                       
Weaving and non-weaving speeds, Si     54.95        60.68                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          0.92                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               58.77  mph                              
Weaving segment density, D             24.74  pc/mi/ln                         
Level of service, LOS                  C                                       
Capacity of base condition, cb         6863   pc/h                             
Capacity as a 15-minute flow rate, c   6795   pc/h                             
Capacity as a full-hour volume, ch     6455   pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1363           4000            a        
Average flow rate (pcphpl)             1454           2400            b        
Volume ratio, VR                       0.31           0.80            c        
Weaving ratio, R                       0.47            N/A            d        
Weaving length (ft)                    2250           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/25/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Btn EB SR-22 and Seal Beach                            
Jurisdiction:                                                                  
Analysis Year:          2009 Existing                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  3                                  
Weaving segment length, L                   2250           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.38                               
Weaving ratio, R                            0.41                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1234    1775    752     1093    veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                325     467     198     288     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1311    1887    799     1162    pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.63         0.50                       
Weaving and non-weaving speeds, Si     51.80        54.97                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.20                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               53.72  mph                              
Weaving segment density, D             32.01  pc/mi/ln                         
Level of service, LOS                  D                                       
Capacity of base condition, cb         6538   pc/h                             
Capacity as a 15-minute flow rate, c   6473   pc/h                             
Capacity as a full-hour volume, ch     6149   pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1961           4000            a        
Average flow rate (pcphpl)             1719           2400            b        
Volume ratio, VR                       0.38           0.80            c        
Weaving ratio, R                       0.41            N/A            d        
Weaving length (ft)                    2250           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
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                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/25/2010                                             
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Btn Harbor and Fairview                                
Jurisdiction:                                                                  
Analysis Year:          2009 Existing                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1480           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.58                               
Weaving ratio, R                            0.28                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1253    0       494     1254    veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                330     0       130     330     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1332    0       525     1333    pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           1.00         1.30                       
Weaving and non-weaving speeds, Si     45.05        41.06                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.45                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               43.30  mph                              
Weaving segment density, D             36.84  pc/mi/ln                         
Level of service, LOS                  E                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1858           4000            a        
Average flow rate (pcphpl)             1595           2400            b        
Volume ratio, VR                       0.58           0.80            c        
Weaving ratio, R                       0.28            N/A            d        
Weaving length (ft)                    1480           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/25/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Btn Harbor and Fairview                                
Jurisdiction:                                                                  
Analysis Year:          2009 Existing                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1480           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.60                               
Weaving ratio, R                            0.44                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              828     0       543     699     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                218     0       143     184     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           880     0       577     743     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.79         0.96                       
Weaving and non-weaving speeds, Si     48.58        45.62                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.44                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               47.35  mph                              
Weaving segment density, D             23.23  pc/mi/ln                         
Level of service, LOS                  C                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1320           4000            a        
Average flow rate (pcphpl)             1100           2400            b        
Volume ratio, VR                       0.60           0.80            c        
Weaving ratio, R                       0.44            N/A            d        
Weaving length (ft)                    1480           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SR‐73 Northbound 
Bear Street to Fairview Road 
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                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         3/24/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  SR-73 Northbound                                       
Weaving Location:       Btn Bear and Fairview                                  
Jurisdiction:                                                                  
Analysis Year:          2009 Existing                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1170           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.56                               
Weaving ratio, R                            0.40                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              703     0       547     360     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                185     0       144     95      v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           747     0       581     382     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.70         0.73                       
Weaving and non-weaving speeds, Si     50.19        49.70                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.38                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               49.97  mph                              
Weaving segment density, D             17.11  pc/mi/ln                         
Level of service, LOS                  B                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  963            4000            a        
Average flow rate (pcphpl)             855            2400            b        
Volume ratio, VR                       0.56           0.80            c        
Weaving ratio, R                       0.40            N/A            d        
Weaving length (ft)                    1170           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         3/24/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  SR-73 Northbound                                       
Weaving Location:       Btn Bear and Fairview                                  
Jurisdiction:                                                                  
Analysis Year:          2009 Existing                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1170           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.49                               
Weaving ratio, R                            0.39                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              962     0       562     354     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                253     0       148     93      v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1022    0       597     376     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.70         0.63                       
Weaving and non-weaving speeds, Si     50.20        51.76                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.20                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               50.99  mph                              
Weaving segment density, D             19.56  pc/mi/ln                         
Level of service, LOS                  B                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  973            4000            a        
Average flow rate (pcphpl)             997            2400            b        
Volume ratio, VR                       0.49           0.80            c        
Weaving ratio, R                       0.39            N/A            d        
Weaving length (ft)                    1170           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SR‐73 Southbound 
Fairview Road to Bear Street 

Weaving Analysis 
 

 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         3/24/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  SR-73 Southbound                                       
Weaving Location:       Btn Fairview and Bear                                  
Jurisdiction:                                                                  
Analysis Year:          2009 Existing                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1170           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.44                               
Weaving ratio, R                            0.49                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              674     419     431     419     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                177     110     113     110     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           716     445     458     445     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.67         0.53                       
Weaving and non-weaving speeds, Si     50.95        54.15                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.07                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               52.71  mph                              
Weaving segment density, D             19.58  pc/mi/ln                         
Level of service, LOS                  B                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  903            4000            a        
Average flow rate (pcphpl)             1032           2400            b        
Volume ratio, VR                       0.44           0.80            c        
Weaving ratio, R                       0.49            N/A            d        
Weaving length (ft)                    1170           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         3/24/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  SR-73 Southbound                                       
Weaving Location:       Btn Fairview and Bear                                  
Jurisdiction:                                                                  
Analysis Year:          2009 Existing                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1170           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.49                               
Weaving ratio, R                            0.41                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              495     322     458     323     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                130     85      121     85      v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           526     342     486     343     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.63         0.54                       
Weaving and non-weaving speeds, Si     51.82        53.97                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.18                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               52.90  mph                              
Weaving segment density, D             16.04  pc/mi/ln                         
Level of service, LOS                  B                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  829            4000            a        
Average flow rate (pcphpl)             848            2400            b        
Volume ratio, VR                       0.49           0.80            c        
Weaving ratio, R                       0.41            N/A            d        
Weaving length (ft)                    1170           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
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Collector‐Distributor Road (C‐D) Analysis 

 
 
 
 
 
 

 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Brookhurst Street Interchange 
Collector‐Distributor Road (C‐D) Analysis 

 
 
 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/4/2010                                              
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-405 Northbound (C-D)                                 
Weaving Location:       Brookhurst NB (C-D)                                    
Jurisdiction:                                                                  
Analysis Year:          2009 Existing                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                35             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   560            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.46                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       533     631     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       140     166     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       566     670     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           5.19         1.18                       
Weaving and non-weaving speeds, Si     19.04        26.46                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.66                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               19.04  mph                              
Weaving segment density, D             32.46  pc/mi/ln                         
Level of service, LOS                  D                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1236           2800            a        
Average flow rate (pcphpl)             618                            b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.46            N/A            d        
Weaving length (ft)                    560            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/4/2010                                              
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-405 Northbound (C-D)                                 
Weaving Location:       Brookhurst NB (C-D)                                    
Jurisdiction:                                                                  
Analysis Year:          2009 Existing                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                35             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   560            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.40                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       430     643     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       113     169     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       457     683     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           4.80         1.06                       
Weaving and non-weaving speeds, Si     19.31        27.12                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.64                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               19.31  mph                              
Weaving segment density, D             29.51  pc/mi/ln                         
Level of service, LOS                  C                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1140           2800            a        
Average flow rate (pcphpl)             570                            b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.40            N/A            d        
Weaving length (ft)                    560            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/4/2010                                              
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-405 Southbound (C-D)                                 
Weaving Location:       Brookhurst SB (C-D)                                    
Jurisdiction:                                                                  
Analysis Year:          2009 Existing                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                35             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   580            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.07                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       90      1241    veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       24      327     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       95      1319    pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           5.75         1.37                       
Weaving and non-weaving speeds, Si     18.70        25.55                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.69                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               18.70  mph                              
Weaving segment density, D             37.80  pc/mi/ln                         
Level of service, LOS                  E                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1414           2800            a        
Average flow rate (pcphpl)             707                            b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.07            N/A            d        
Weaving length (ft)                    580            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/4/2010                                              
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-405 Southbound (C-D)                                 
Weaving Location:       Brookhurst SB (C-D)                                    
Jurisdiction:                                                                  
Analysis Year:          2009 Existing                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                35             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   580            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.22                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       193     677     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       51      178     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       205     719     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           3.80         0.79                       
Weaving and non-weaving speeds, Si     20.20        28.98                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.62                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               20.20  mph                              
Weaving segment density, D             22.87  pc/mi/ln                         
Level of service, LOS                  B                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  924            2800            a        
Average flow rate (pcphpl)             462                            b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.22            N/A            d        
Weaving length (ft)                    580            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Magnolia Street/Warner Avenue Interchange 
Collector‐Distributor Road (C‐D) Analysis 

 
 
 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/4/2010                                              
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-405 Northbound (C-D)                                 
Weaving Location:       Magnolia NB (C-D)                                      
Jurisdiction:                                                                  
Analysis Year:          2009 Existing                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                40             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   500            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.29                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       201     500     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       53      132     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       213     531     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           3.47         0.66                       
Weaving and non-weaving speeds, Si     21.71        33.02                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.49                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               21.71  mph                              
Weaving segment density, D             17.14  pc/mi/ln                         
Level of service, LOS                  B                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  744            2800            a        
Average flow rate (pcphpl)             372                            b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.29            N/A            d        
Weaving length (ft)                    500            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/4/2010                                              
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-405 Northbound (C-D)                                 
Weaving Location:       Magnolia NB (C-D)                                      
Jurisdiction:                                                                  
Analysis Year:          2009 Existing                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                40             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   500            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.39                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       510     807     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       134     212     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       542     857     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           6.41         1.51                       
Weaving and non-weaving speeds, Si     19.05        26.95                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.60                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               19.05  mph                              
Weaving segment density, D             36.72  pc/mi/ln                         
Level of service, LOS                  E                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1399           2800            a        
Average flow rate (pcphpl)             699                            b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.39            N/A            d        
Weaving length (ft)                    500            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Beach Boulevard/Edinger Avenue Interchange  
Collector‐Distributor Road (C‐D) Analysis 

 
 
 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/25/2010                                             
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-405 Northbound (C-D)                                 
Weaving Location:       Beach NB (C-D)                                         
Jurisdiction:                                                                  
Analysis Year:          2009 Existing                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                35             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   660            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.47                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       683     769     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       180     202     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       726     817     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           5.64         1.39                       
Weaving and non-weaving speeds, Si     18.76        25.45                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.74                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               18.76  mph                              
Weaving segment density, D             41.12  pc/mi/ln                         
Level of service, LOS                  F                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1543           2800            a        
Average flow rate (pcphpl)             771                            b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.47            N/A            d        
Weaving length (ft)                    660            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/25/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-405 Northbound (C-D)                                 
Weaving Location:       Beach NB (C-D)                                         
Jurisdiction:                                                                  
Analysis Year:          2009 Existing                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                35             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   660            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.44                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       711     910     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       187     239     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       755     967     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           6.28         1.61                       
Weaving and non-weaving speeds, Si     18.44        24.59                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.75                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               18.44  mph                              
Weaving segment density, D             46.70  pc/mi/ln                         
Level of service, LOS                  F                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1722           2800            a        
Average flow rate (pcphpl)             861                            b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.44            N/A            d        
Weaving length (ft)                    660            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                                                                       
Agency/Co.:             AGA                                                    
Date Performed:         10/25/2010                                             
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-405 Southbound (C-D)                                 
Weaving Location:       Beach SB (C-D)                                         
Jurisdiction:                                                                  
Analysis Year:          2009 Existing                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                40             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   640            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.06                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       43      673     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       11      177     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       45      715     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           2.91         0.57                       
Weaving and non-weaving speeds, Si     22.67        34.13                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.55                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               22.67  mph                              
Weaving segment density, D             16.76  pc/mi/ln                         
Level of service, LOS                  B                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  760            2800            a        
Average flow rate (pcphpl)             380                            b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.06            N/A            d        
Weaving length (ft)                    640            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                                                                       
Agency/Co.:             AGA                                                    
Date Performed:         10/25/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-405 Southbound (C-D)                                 
Weaving Location:       Beach SB (C-D)                                         
Jurisdiction:                                                                  
Analysis Year:          2009 Existing                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                40             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   640            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.16                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       150     814     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       39      214     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       159     865     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           3.88         0.84                       
Weaving and non-weaving speeds, Si     21.14        31.33                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.60                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               21.14  mph                              
Weaving segment density, D             24.22  pc/mi/ln                         
Level of service, LOS                  C                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1024           2800            a        
Average flow rate (pcphpl)             512                            b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.16            N/A            d        
Weaving length (ft)                    640            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Goldenwest Street/Bolsa Avenue Interchange 
Collector‐Distributor Road (C‐D) Analysis 

 
 
 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/21/2010                                             
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Goldenwest-Bolsa SB (C-D)                              
Jurisdiction:                                                                  
Analysis Year:          2009 Existing                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                40             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1050           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.39                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       312     492     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       82      129     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       331     523     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           2.19         0.46                       
Weaving and non-weaving speeds, Si     24.40        35.61                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.69                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               24.40  mph                              
Weaving segment density, D             17.50  pc/mi/ln                         
Level of service, LOS                  B                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  854            2800            a        
Average flow rate (pcphpl)             427                            b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.39            N/A            d        
Weaving length (ft)                    1050           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/21/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Goldenwest-Bolsa SB (C-D)                              
Jurisdiction:                                                                  
Analysis Year:          2009 Existing                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                40             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1050           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.21                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       112     416     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       29      109     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       119     442     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           1.46         0.26                       
Weaving and non-weaving speeds, Si     27.20        38.73                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.62                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               27.20  mph                              
Weaving segment density, D             10.31  pc/mi/ln                         
Level of service, LOS                  A                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  561            2800            a        
Average flow rate (pcphpl)             280                            b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.21            N/A            d        
Weaving length (ft)                    1050           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
   
 
 
 
 
 
 
 
 
 
 
 
 

Katella Avenue/Willow Street Interchange 
Collector‐Distributor Road (C‐D) Analysis 

 
 
 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/25/2010                                             
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-605 Southbound (C-D)                                 
Weaving Location:       Katella SB (C-D)                                       
Jurisdiction:                                                                  
Analysis Year:          2009 Existing                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                35             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   780            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.31                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       1204    536     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       317     141     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       1280    569     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           5.88         1.56                       
Weaving and non-weaving speeds, Si     18.63        24.78                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.81                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               18.63  mph                              
Weaving segment density, D             49.62  pc/mi/ln                         
Level of service, LOS                  F                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1849           2800            a        
Average flow rate (pcphpl)             924                            b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.31            N/A            d        
Weaving length (ft)                    780            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/25/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-605 Southbound (C-D)                                 
Weaving Location:       Katella SB (C-D)                                       
Jurisdiction:                                                                  
Analysis Year:          2009 Existing                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                35             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   780            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.38                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       1073    656     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       282     173     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       1140    697     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           5.85         1.54                       
Weaving and non-weaving speeds, Si     18.65        24.83                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.81                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               18.65  mph                              
Weaving segment density, D             49.24  pc/mi/ln                         
Level of service, LOS                  F                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1837           2800            a        
Average flow rate (pcphpl)             918                            b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.38            N/A            d        
Weaving length (ft)                    780            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Bristol to Fairview                                    
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   9734           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2562           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2070           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2070           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              62.4           mi/h                
Number of lanes, N                          5                                  
Density, D                                  33.2           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Fairview to Bristol                                    
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12490          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3287           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2656           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2656           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Bristol to Fairview                                    
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10322          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2716           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2195           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2195           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              59.3           mi/h                
Number of lanes, N                          5                                  
Density, D                                  37.0           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Fairview to Bristol                                    
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   9943           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2617           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2114           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2114           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              61.4           mi/h                
Number of lanes, N                          5                                  
Density, D                                  34.4           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Fairview to Harbor                                     
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11023          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2901           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1953           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1953           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              64.6           mi/h                
Number of lanes, N                          6                                  
Density, D                                  30.2           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Harbor to Fairview                                     
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   16775          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     4414           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2548           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          7                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2548           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          7                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Fairview to Harbor                                     
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12153          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3198           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2153           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2153           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              60.4           mi/h                
Number of lanes, N                          6                                  
Density, D                                  35.6           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Harbor to Fairview                                     
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   13430          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3534           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2040           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          7                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2040           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              63.0           mi/h                
Number of lanes, N                          7                                  
Density, D                                  32.4           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Harbor to Euclid                                       
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11927          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3139           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2113           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2113           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              61.4           mi/h                
Number of lanes, N                          6                                  
Density, D                                  34.4           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Euclid to Harbor                                       
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   15486          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     4075           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2744           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2744           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          6                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Harbor to Euclid                                       
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   13470          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3545           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2387           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2387           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          6                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Euclid to Harbor                                       
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12596          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3315           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2232           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2232           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              58.2           mi/h                
Number of lanes, N                          6                                  
Density, D                                  38.3           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Euclid to Brookhurst                                   
Jurisdiction:                                                                  
Analysis Year:                                                                 
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10512          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2766           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2235           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2235           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              58.1           mi/h                
Number of lanes, N                          5                                  
Density, D                                  38.4           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Brookhurst to Euclid                                   
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   13722          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3611           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2918           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2918           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Euclid to Brookhurst                                   
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11905          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3133           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2531           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2531           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Brookhurst to Euclid                                   
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10937          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2878           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2326           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2326           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              55.2           mi/h                
Number of lanes, N                          5                                  
Density, D                                  42.2           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Brookhurst to Magnolia                                 
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10020          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2637           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2663           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2663           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          4                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Magnolia to Brookhurst                                 
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11883          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3127           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               3158           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               3158           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          4                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Brookhurst to Magnolia                                 
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11287          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2970           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               3000           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               3000           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          4                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Magnolia to Brookhurst                                 
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10086          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2654           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2681           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2681           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          4                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Magnolia to Beach                                      
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10542          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2774           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2802           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2802           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          4                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Beach to Magnolia                                      
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10784          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2838           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2866           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2866           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          4                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Magnolia to Beach                                      
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11263          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2964           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2994           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2994           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          4                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Beach to Magnolia                                      
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10582          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2785           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2813           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2813           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          4                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



 
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Beach Boulevard/Edinger Avenue 
 to  

Goldenwest Street/Bolsa Avenue 
 

Freeway Mainline  
Level of Service Analysis Worksheets 

 
 

 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

AM Peak Hour 
 
 
 

 
 

 
 
 
 
 



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Beach to Goldenwest                                    
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10160          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2674           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2700           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2700           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          4                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Goldenwest to Beach                                    
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10154          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2672           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2699           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2699           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          4                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Beach to Goldenwest                                    
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10772          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2835           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2863           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2863           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          4                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Goldenwest to Beach                                    
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10446          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2749           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2776           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2776           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          4                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



 
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Goldenwest Street/Bolsa Avenue  
to  

Springdale Street/Westminster Boulevard 
 

Freeway Mainline  
Level of Service Analysis Worksheets 

 
 

 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

AM Peak Hour 
 
 
 

 
 

 
 
 
 
 



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Goldenwest to Westminster                              
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10128          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2665           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2692           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2692           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          4                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Wesminster to Goldenwest                               
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10264          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2701           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2728           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2728           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          4                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Goldenwest to Westminster                              
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10865          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2859           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2888           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2888           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          4                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Westminster to Goldenwest                              
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10232          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2693           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2720           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2720           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          4                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Westminster to Bolsa Chica                             
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10302          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2711           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2738           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2738           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          4                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Bolsa Chica to Westminster                             
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10158          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2673           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2700           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2700           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          4                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Westminster to Bolsa Chica                             
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10847          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2854           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2883           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2883           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          4                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Bolsa Chica to Westminster                             
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   9994           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2630           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2656           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2656           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          4                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Bolsa Chica to Seal Beach                              
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   14456          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3804           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2562           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2562           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          6                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Seal Beach to Bolsa Chica                              
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   14559          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3831           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2580           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2580           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          6                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Bolsa Chica to Seal Beach                              
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   14435          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3799           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2558           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2558           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          6                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Seal Beach to Bolsa Chica                              
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   14324          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3769           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2538           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2538           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          6                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                                                                       
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Seal Beach to I-605                                    
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   14493          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3814           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2568           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2568           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          6                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                I-605 to Seal Beach                                    
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   14563          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3832           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2580           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2580           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          6                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Seal Beach to I-605                                    
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   14372          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3782           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2547           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2547           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          6                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                I-605 to Seal Beach                                    
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   14378          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3784           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2548           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2548           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          6                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         11/02/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                I-605 to San Gabriel River                             
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   9518           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2505           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2530           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2530           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          4                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         11/02/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                San Gabriel River to I-605                             
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   8650           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2276           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2299           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2299           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S              55.2           mi/h                
Number of lanes, N                          4                                  
Density, D                                  41.7           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         11/02/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                I-605 to San Gabriel River                             
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   7888           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2076           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2097           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2097           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S              60.8           mi/h                
Number of lanes, N                          4                                  
Density, D                                  34.5           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         11/02/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                San Gabriel River to I-605                             
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   8872           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2335           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2358           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2358           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S              53.1           mi/h                
Number of lanes, N                          4                                  
Density, D                                  44.4           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/14/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Bear to Fairview Ramp                                  
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  SR-73                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4569           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     1202           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1214           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1214           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S              67.0           mi/h                
Number of lanes, N                          4                                  
Density, D                                  18.1           pc/mi/ln            



Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/14/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Fairview Ramp to Bear                                  
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  SR-73                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   5681           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     1495           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1510           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1510           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S              66.9           mi/h                
Number of lanes, N                          4                                  
Density, D                                  22.6           pc/mi/ln            



Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/14/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Bear to Fairview Ramp                                  
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  SR-73                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   5993           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     1577           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1593           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1593           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S              66.7           mi/h                
Number of lanes, N                          4                                  
Density, D                                  23.9           pc/mi/ln            



Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/14/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Fairview Ramp to Bear                                  
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  SR-73                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4312           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     1135           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1146           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1146           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S              67.0           mi/h                
Number of lanes, N                          4                                  
Density, D                                  17.1           pc/mi/ln            



Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/14/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                I-405 to Katella                                       
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-605                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   6365           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     1675           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1353           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1353           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              68.5           mi/h                
Number of lanes, N                          5                                  
Density, D                                  19.8           pc/mi/ln            



Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/14/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Katella To I-405                                       
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-605                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   6885           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     1812           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1830           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1830           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S              65.2           mi/h                
Number of lanes, N                          4                                  
Density, D                                  28.1           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/14/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                I-405 to Katella                                       
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-605                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   7726           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2033           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1643           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1643           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              67.9           mi/h                
Number of lanes, N                          5                                  
Density, D                                  24.2           pc/mi/ln            



Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/14/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Katella To I-405                                       
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-605                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   5848           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     1539           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1554           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1554           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S              66.8           mi/h                
Number of lanes, N                          4                                  
Density, D                                  23.3           pc/mi/ln            



Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9443           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              349            vph                 
Length of first accel/decel lane            530            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     148            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   850            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9443        349         148       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2485        92          39        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10039       371         157       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.303   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2282   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7910          9600            No                    
      FO                                                                       
     v                     2653          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.329                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.3    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9320           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              148            vph                 
Length of first accel/decel lane            660            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     349            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   850            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9320        148         349       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2453        39          92        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9909        157         371       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.493   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3649   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7566          9600            No                    
      FO                                                                       
     v                     3806          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   31.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.463                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 65.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.7    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12490          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1295           vph                 
Length of first accel/decel lane            160            ft                  
Length of second accel/decel lane           710            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1042           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1680           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12490       1295        1042      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3287        341         274       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13279       1377        1108      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3781   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10624         9600            Yes                   
      Fi   F                                                                   
     v                     3781          4400            No                    
      12                                                                       
     v  = v - v            9247          9600            No                    
      FO   F   R                                                               
     v                     1377          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   27.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.422                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 67.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11411          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1042           vph                 
Length of first accel/decel lane            1280           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1295           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1680           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11411       1042        1295      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3003        274         341       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12132       1108        1377      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.396   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3819   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10740         9600            Yes                   
      FO                                                                       
     v                     4927          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   35.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.744                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.4    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9844           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              335            vph                 
Length of first accel/decel lane            660            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     238            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   850            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9844        335         238       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2591        88          63        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10466       356         253       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.468   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3725   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8322          9600            No                    
      FO                                                                       
     v                     4081          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   33.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.519                        
                                              S                                
Space mean speed in ramp influence area,     S  = 55.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.6    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10123          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              238            vph                 
Length of first accel/decel lane            530            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     335            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   850            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10123       238         335       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2664        63          88        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10762       253         356       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.317   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2623   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8515          9600            No                    
      FO                                                                       
     v                     2876          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.342                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9943           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              935            vph                 
Length of first accel/decel lane            160            ft                  
Length of second accel/decel lane           710            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1418           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1680           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9943        935         1418      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2617        246         373       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10571       994         1508      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2934   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8457          9600            No                    
      Fi   F                                                                   
     v                     2934          4400            No                    
      12                                                                       
     v  = v - v            7463          9600            No                    
      FO   F   R                                                               
     v                     994           4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   20.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.387                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9164           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1418           vph                 
Length of first accel/decel lane            1280           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     935            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1680           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9164        1418        935       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2412        373         246       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9743        1508        994       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.346   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2509   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8751          9600            No                    
      FO                                                                       
     v                     4017          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.422                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.7    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Fairview Rd & Harbor Blvd                              
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9734           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              2975           vph                 
Length of first accel/decel lane            170            ft                  
Length of second accel/decel lane           1060           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9734        2975                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2562        783                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          10349       3163                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4493   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8280          9600            No                    
      Fi   F                                                                   
     v                     4493          4400            Yes                   
      12                                                                       
     v  = v - v            5117          9600            No                    
      FO   F   R                                                               
     v                     3163          3800            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   30.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.713                        
                                              S                                
Space mean speed in ramp influence area,     S  = 50.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8655           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              743            vph                 
Length of first accel/decel lane            670            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     502            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1730           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8655        743         502       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2278        196         132       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9202        790         534       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.285   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1910   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7492          9600            No                    
      FO                                                                       
     v                     2700          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.319                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11983          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              788            vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane           330            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1339           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1330           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11983       788         1339      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3153        207         352       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12740       838         1424      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3270   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10192         9600            Yes                   
      Fi   F                                                                   
     v                     3270          4400            No                    
      12                                                                       
     v  = v - v            9354          9600            No                    
      FO   F   R                                                               
     v                     838           4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   26.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.373                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 67.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11347          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1371           vph                 
Length of first accel/decel lane            710            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1295           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2250           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11347       1371        1295      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2986        361         341       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12064       1458        1377      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.211   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2023   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     11022         9600            Yes                   
      FO                                                                       
     v                     3481          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.384                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.0    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Fairview Rd & Harbor Blvd                              
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10322          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              3512           vph                 
Length of first accel/decel lane            170            ft                  
Length of second accel/decel lane           1060           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10322       3512                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2716        924                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          10974       3734                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5046   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8780          9600            No                    
      Fi   F                                                                   
     v                     5046          4400            Yes                   
      12                                                                       
     v  = v - v            5046          9600            No                    
      FO   F   R                                                               
     v                     3734          3800            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   35.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.764                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9623           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              707            vph                 
Length of first accel/decel lane            670            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     603            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1730           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9623        707         603       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2532        186         159       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10231       752         641       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.290   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2241   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8483          9600            No                    
      FO                                                                       
     v                     2993          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.338                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.7    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9593           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              844            vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane           330            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     747            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1330           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9593        844         747       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2524        222         197       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10199       897         794       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2785   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8160          9600            No                    
      Fi   F                                                                   
     v                     2785          4400            No                    
      12                                                                       
     v  = v - v            7263          9600            No                    
      FO   F   R                                                               
     v                     897           4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   22.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.379                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 66.1    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9074           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1043           vph                 
Length of first accel/decel lane            710            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     935            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2250           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9074        1043        935       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2388        274         246       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9647        1109        994       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.255   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1823   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8256          9600            No                    
      FO                                                                       
     v                     2932          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.330                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.1    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9186           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              502            vph                 
Length of first accel/decel lane            640            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     743            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1730           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9186        502         743       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2417        132         196       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9766        534         790       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3172   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7800          9600            No                    
      FO                                                                       
     v                     3706          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   30.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.448                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Hyland Ave                                             
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9544           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              553            vph                 
Length of first accel/decel lane            770            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     502            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1880           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9544        553         502       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2512        146         132       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10147       588         534       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.335   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2562   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8235          9600            No                    
      FO                                                                       
     v                     3150          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.343                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12905          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1202           vph                 
Length of first accel/decel lane            180            ft                  
Length of second accel/decel lane           1475           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     968            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1425           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12905       1202        968       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3396        316         255       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13720       1278        1029      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3799   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10976         9600            Yes                   
      Fi   F                                                                   
     v                     3799          4400            No                    
      12                                                                       
     v  = v - v            9698          9600            Yes                   
      FO   F   R                                                               
     v                     1278          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   20.4    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.413                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 66.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.6    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12046          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              968            vph                 
Length of first accel/decel lane            530            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1339           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1220           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12046       968         1339      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3170        255         352       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12807       1029        1424      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.220   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2273   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     11336         9600            Yes                   
      FO                                                                       
     v                     3302          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.379                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 53.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11146          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1339           vph                 
Length of first accel/decel lane            850            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     968            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1220           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11146       1339        968       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2933        352         255       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11850       1424        1029      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.250   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2341   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10774         9600            Yes                   
      FO                                                                       
     v                     3765          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.413                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 56.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.0    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10128          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              603            vph                 
Length of first accel/decel lane            640            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     707            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1730           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10128       603         707       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2665        159         186       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10768       641         752       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.423   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3498   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8909          9600            No                    
      FO                                                                       
     v                     4139          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   33.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.534                        
                                              S                                
Space mean speed in ramp influence area,     S  = 55.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.0    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Hyland Ave                                             
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10559          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              933            vph                 
Length of first accel/decel lane            770            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     603            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1880           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10559       933         603       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2779        246         159       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11226       992         641       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.285   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2483   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9718          9600            Yes                   
      FO                                                                       
     v                     3475          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.378                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10496          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1132           vph                 
Length of first accel/decel lane            180            ft                  
Length of second accel/decel lane           1475           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1039           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1425           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10496       1132        1039      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2762        298         273       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11159       1203        1105      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3211   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8928          9600            No                    
      Fi   F                                                                   
     v                     3211          4400            No                    
      12                                                                       
     v  = v - v            7725          9600            No                    
      FO   F   R                                                               
     v                     1203          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   15.4    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.406                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.2    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9688           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1039           vph                 
Length of first accel/decel lane            530            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     747            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1220           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9688        1039        747       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2549        273         197       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10300       1105        794       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.211   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1646   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8905          9600            No                    
      FO                                                                       
     v                     2751          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.334                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9126           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              747            vph                 
Length of first accel/decel lane            850            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1039           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1220           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9126        747         1039      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2402        197         273       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9702        794         1105      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.329   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2371   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7996          9600            No                    
      FO                                                                       
     v                     3165          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.337                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.9    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/14/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9939           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              1573           vph                 
Length of first accel/decel lane            170            ft                  
Length of second accel/decel lane           1910           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     273            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1560           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9939        1573        273       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2616        414         72        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10567       1672        290       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3435   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8454          9600            No                    
      Fi   F                                                                   
     v                     3435          4400            No                    
      12                                                                       
     v  = v - v            6782          9600            No                    
      FO   F   R                                                               
     v                     1672          3800            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   13.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.578                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10285          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              273            vph                 
Length of first accel/decel lane            560            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1573           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1560           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10285       273         1573      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2707        72          414       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10935       290         1672      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.320   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2702   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8725          9600            No                    
      FO                                                                       
     v                     2992          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.348                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           13722          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              474            vph                 
Length of first accel/decel lane            200            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     2075           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1320           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        13722       474         2075      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3611        125         546       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          14589       504         2206      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5373   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                11672         9600            Yes                   
      Fi   F                                                                   
     v                     5373          4400            Yes                   
      12                                                                       
     v  = v - v            11168         9600            Yes                   
      FO   F   R                                                               
     v                     504           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   48.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.343                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 68.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/14/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           13327          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              2075           vph                 
Length of first accel/decel lane            2000           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     474            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1320           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        13327       2075        474       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3507        546         125       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          14169       2206        504       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.834   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  9733   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     13875         9600            Yes                   
      FO                                                                       
     v                     11939         4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   85.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 597.403                      
                                              S                                
Space mean speed in ramp influence area,     S  = -16657.3 ph                  
                                              R                                
Space mean speed in outer lanes,             S  = 68.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 502.3   mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/14/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11225          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              2097           vph                 
Length of first accel/decel lane            170            ft                  
Length of second accel/decel lane           1910           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     668            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1560           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11225       2097        668       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2954        552         176       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11934       2229        710       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4132   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9548          9600            No                    
      Fi   F                                                                   
     v                     4132          4400            No                    
      12                                                                       
     v  = v - v            7319          9600            No                    
      FO   F   R                                                               
     v                     2229          3800            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   19.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.629                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.2    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11348          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              668            vph                 
Length of first accel/decel lane            560            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     2097           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1560           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11348       668         2097      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2986        176         552       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12065       710         2229      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.268   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2562   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10275         9600            Yes                   
      FO                                                                       
     v                     3272          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.373                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 56.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.3    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10937          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              429            vph                 
Length of first accel/decel lane            200            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     2000           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1320           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10937       429         2000      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2878        113         526       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11628       456         2126      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4313   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9303          9600            No                    
      Fi   F                                                                   
     v                     4313          4400            No                    
      12                                                                       
     v  = v - v            8847          9600            No                    
      FO   F   R                                                               
     v                     456           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   39.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.339                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.7    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/14/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10579          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              2000           vph                 
Length of first accel/decel lane            2000           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     429            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1320           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10579       2000        429       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2784        526         113       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11247       2126        456       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.844   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  7383   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10873         9600            Yes                   
      FO                                                                       
     v                     9509          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   66.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 52.795                       
                                              S                                
Space mean speed in ramp influence area,     S  = -1408.3 mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 841.7   mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/14/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off                                         
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10512          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1204           vph                 
Length of first accel/decel lane            1600           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10512       1204                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2766        317                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          11176       1280                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4620   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8941          9600            No                    
      Fi   F                                                                   
     v                     4620          4400            Yes                   
      12                                                                       
     v  = v - v            7661          9600            No                    
      FO   F   R                                                               
     v                     1280          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   29.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.413                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.4    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On                                          
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9129           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1114           vph                 
Length of first accel/decel lane            560            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9129        1114                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2402        293                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          9706        1184                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.209   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2024   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10890         9600            Yes                   
      FO                                                                       
     v                     3208          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.367                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 55.7    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off                                         
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11883          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              820            vph                 
Length of first accel/decel lane            210            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1325           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2490           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11883       820         1325      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3127        216         349       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12634       872         1409      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  6000   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                12634         9600            Yes                   
      Fi   F                                                                   
     v                     6000          4400            Yes                   
      12                                                                       
     v  = v - v            11762         9600            Yes                   
      FO   F   R                                                               
     v                     872           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   54.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.376                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 67.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/14/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                          
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11227          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1325           vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1107           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1450           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11227       1325        1107      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2954        349         291       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11936       1409        1177      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.711   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  8483   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     13345         9600            Yes                   
      FO                                                                       
     v                     9892          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   72.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 77.355                       
                                              S                                
Space mean speed in ramp influence area,     S  = -2095.9 mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 65.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 278.4   mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12799          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1107           vph                 
Length of first accel/decel lane            740            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1325           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1450           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12799       1107        1325      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3368        291         349       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13607       1177        1409      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.254   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2822   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     12284         9600            Yes                   
      FO                                                                       
     v                     3999          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   31.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.467                        
                                              S                                
Space mean speed in ramp influence area,     S  = 56.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 52.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.8    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/14/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off                                         
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11905          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1395           vph                 
Length of first accel/decel lane            1600           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11905       1395                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                3133        367                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          12657       1483                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5251   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10126         9600            Yes                   
      Fi   F                                                                   
     v                     5251          4400            Yes                   
      12                                                                       
     v  = v - v            8643          9600            No                    
      FO   F   R                                                               
     v                     1483          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   35.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.431                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.6    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On                                          
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10313          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1218           vph                 
Length of first accel/decel lane            560            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10313       1218                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2714        321                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          10964       1295                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.195   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2134   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     12259         9600            Yes                   
      FO                                                                       
     v                     3429          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.391                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 50.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off                                         
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10086          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              950            vph                 
Length of first accel/decel lane            210            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     732            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2490           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10086       950         732       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2654        250         193       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10723       1010        778       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5245   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10723         9600            Yes                   
      Fi   F                                                                   
     v                     5245          4400            Yes                   
      12                                                                       
     v  = v - v            9713          9600            Yes                   
      FO   F   R                                                               
     v                     1010          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   47.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.389                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.2    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/14/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                          
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9326           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              723            vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     744            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1450           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9326        723         744       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2454        190         196       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9915        769         791       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.791   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  7840   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10684         9600            Yes                   
      FO                                                                       
     v                     8609          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   62.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 21.621                       
                                              S                                
Space mean speed in ramp influence area,     S  = -535.4  mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 68.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 741.7   mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10317          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              744            vph                 
Length of first accel/decel lane            740            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     723            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1450           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10317       744         723       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2715        196         190       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10969       791         769       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.302   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2560   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9260          9600            No                    
      FO                                                                       
     v                     3351          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.366                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.6    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off                                         
Junction:               Magnolia Ave & Warner Ave                              
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10020          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              741            vph                 
Length of first accel/decel lane            240            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10020       741                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2637        195                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          10653       788                   pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5089   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10653         9600            Yes                   
      Fi   F                                                                   
     v                     5089          4400            Yes                   
      12                                                                       
     v  = v - v            9865          9600            Yes                   
      FO   F   R                                                               
     v                     788           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   45.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.369                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.6    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/14/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On                                          
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9427           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1394           vph                 
Length of first accel/decel lane            1600           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9427        1394                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2481        367                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          10022       1482                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.429   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  4299   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     11504         9600            Yes                   
      FO                                                                       
     v                     5781          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   39.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 1.441                        
                                              S                                
Space mean speed in ramp influence area,     S  = 29.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 39.6    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Magnolia Ave & Warner Ave                              
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10784          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              554            vph                 
Length of first accel/decel lane            500            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1102           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1610           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10784       554         1102      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2838        146         290       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11465       589         1172      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5331   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                11465         9600            Yes                   
      Fi   F                                                                   
     v                     5331          4400            Yes                   
      12                                                                       
     v  = v - v            10876         9600            Yes                   
      FO   F   R                                                               
     v                     589           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   45.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.351                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 68.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10341          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     35.0           mph                 
Volume on ramp                              1059           vph                 
Length of first accel/decel lane            500            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     522            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   970            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10341       1059        522       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2721        279         137       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10994       1126        555       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.236   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2598   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     12120         9600            Yes                   
      FO                                                                       
     v                     3724          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   30.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.448                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 52.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.6    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11188          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              522            vph                 
Length of first accel/decel lane            400            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1059           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   970            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11188       522         1059      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2944        137         279       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11895       555         1126      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5499   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                11895         9600            Yes                   
      Fi   F                                                                   
     v                     5499          4400            Yes                   
      12                                                                       
     v  = v - v            11340         9600            Yes                   
      FO   F   R                                                               
     v                     555           2000            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   47.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.478                        
                                              S                                
Space mean speed in ramp influence area,     S  = 56.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 68.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct(Magnolia)                         
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10770          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1391           vph                 
Length of first accel/decel lane            450            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10770       1391                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2834        366                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          11450       1479                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.144   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1654   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     12929         9600            Yes                   
      FO                                                                       
     v                     3133          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.370                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 47.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 50.3    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off                                         
Junction:               Magnolia Ave & Warner Ave                              
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11287          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1454           vph                 
Length of first accel/decel lane            240            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11287       1454                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2970        383                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          12000       1546                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  6104   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                12000         9600            Yes                   
      Fi   F                                                                   
     v                     6104          4400            Yes                   
      12                                                                       
     v  = v - v            10454         9600            Yes                   
      FO   F   R                                                               
     v                     1546          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   54.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.437                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.9    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/14/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On                                          
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10124          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1424           vph                 
Length of first accel/decel lane            1600           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10124       1424                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2664        375                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          10763       1514                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.425   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  4574   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     12277         9600            Yes                   
      FO                                                                       
     v                     6088          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   42.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 1.895                        
                                              S                                
Space mean speed in ramp influence area,     S  = 16.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 26.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Magnolia Ave & Warner Ave                              
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10582          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1141           vph                 
Length of first accel/decel lane            500            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     363            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1610           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10582       1141        363       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2785        300         96        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11250       1213        386       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5589   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                11250         9600            Yes                   
      Fi   F                                                                   
     v                     5589          4400            Yes                   
      12                                                                       
     v  = v - v            10037         9600            Yes                   
      FO   F   R                                                               
     v                     1213          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   47.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.407                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.7    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9669           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     35.0           mph                 
Volume on ramp                              363            vph                 
Length of first accel/decel lane            500            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     574            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   970            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9669        363         574       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2544        96          151       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10280       386         610       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.329   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3380   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10666         9600            Yes                   
      FO                                                                       
     v                     3766          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   31.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.455                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 56.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:                                                                      
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9959           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              574            vph                 
Length of first accel/decel lane            400            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     363            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   970            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9959        574         363       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2621        151         96        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10588       610         386       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4960   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10588         9600            Yes                   
      Fi   F                                                                   
     v                     4960          4400            Yes                   
      12                                                                       
     v  = v - v            9978          9600            Yes                   
      FO   F   R                                                               
     v                     610           2000            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   43.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.483                        
                                              S                                
Space mean speed in ramp influence area,     S  = 56.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct(Magnolia)                         
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9500           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              732            vph                 
Length of first accel/decel lane            450            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9500        732                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2500        193                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          10100       778                   pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.232   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2344   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10878         9600            Yes                   
      FO                                                                       
     v                     3122          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.369                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 55.5    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/14/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off                                  
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10542          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1595           vph                 
Length of first accel/decel lane            250            ft                  
Length of second accel/decel lane           1600           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10542       1595                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2774        420                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          11208       1696                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4169   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                11208         9600            Yes                   
      Fi   F                                                                   
     v                     4169          4400            No                    
      12                                                                       
     v  = v - v            9512          9600            No                    
      FO   F   R                                                               
     v                     1696          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   21.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.451                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 67.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.0    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On                                          
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9266           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1117           vph                 
Length of first accel/decel lane            610            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9266        1117                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2438        294                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          9851        1188                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.220   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2172   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     11039         9600            Yes                   
      FO                                                                       
     v                     3360          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.378                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 55.7    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off                                         
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10154          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              968            vph                 
Length of first accel/decel lane            290            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10154       968                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2672        255                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          10795       1029                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5287   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10795         9600            Yes                   
      Fi   F                                                                   
     v                     5287          4400            Yes                   
      12                                                                       
     v  = v - v            9766          9600            Yes                   
      FO   F   R                                                               
     v                     1029          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   47.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.391                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.2    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/14/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                          
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9379           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              758            vph                 
Length of first accel/decel lane            1600           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     998            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1060           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9379        758         998       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2468        199         263       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9971        806         1061      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.513   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  5120   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10777         9600            Yes                   
      FO                                                                       
     v                     5926          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   41.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 1.638                        
                                              S                                
Space mean speed in ramp influence area,     S  = 24.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 33.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9986           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              998            vph                 
Length of first accel/decel lane            670            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     758            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1060           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9986        998         758       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2628        263         199       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10617       1061        806       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.251   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2667   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     11678         9600            Yes                   
      FO                                                                       
     v                     3728          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   29.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.423                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 53.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.8    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/14/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off                                  
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11263          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1893           vph                 
Length of first accel/decel lane            250            ft                  
Length of second accel/decel lane           1600           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11263       1893                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2964        498                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          11974       2013                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4603   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                11974         9600            Yes                   
      Fi   F                                                                   
     v                     4603          4400            Yes                   
      12                                                                       
     v  = v - v            9961          9600            Yes                   
      FO   F   R                                                               
     v                     2013          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   24.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.479                        
                                              S                                
Space mean speed in ramp influence area,     S  = 56.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 66.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.2    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On                                          
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9749           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1279           vph                 
Length of first accel/decel lane            610            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9749        1279                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2566        337                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          10365       1360                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.199   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2062   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     11725         9600            Yes                   
      FO                                                                       
     v                     3422          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.386                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 52.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off                                         
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10446          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1508           vph                 
Length of first accel/decel lane            290            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10446       1508                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2749        397                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          11106       1603                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5746   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                11106         9600            Yes                   
      Fi   F                                                                   
     v                     5746          4400            Yes                   
      12                                                                       
     v  = v - v            9503          9600            No                    
      FO   F   R                                                               
     v                     1603          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   51.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.442                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.1    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/14/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                          
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9240           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              897            vph                 
Length of first accel/decel lane            1600           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     780            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1060           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9240        897         780       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2432        236         205       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9824        954         829       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.495   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  4863   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10778         9600            Yes                   
      FO                                                                       
     v                     5817          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   40.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 1.487                        
                                              S                                
Space mean speed in ramp influence area,     S  = 28.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 37.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9958           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              780            vph                 
Length of first accel/decel lane            670            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     897            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1060           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9958        780         897       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2621        205         236       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10587       829         954       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.280   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2966   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     11416         9600            Yes                   
      FO                                                                       
     v                     3795          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   30.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.434                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 55.5    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10160          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              866            vph                 
Length of first accel/decel lane            220            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     826            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1600           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10160       866         826       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2674        228         217       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10802       921         878       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5229   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10802         9600            Yes                   
      Fi   F                                                                   
     v                     5229          4400            Yes                   
      12                                                                       
     v  = v - v            9881          9600            Yes                   
      FO   F   R                                                               
     v                     921           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   47.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.641                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.9    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9467           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              826            vph                 
Length of first accel/decel lane            800            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     866            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1600           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9467        826         866       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2491        217         228       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10065       878         921       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.465   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  4679   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10943         9600            Yes                   
      FO                                                                       
     v                     5557          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   43.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 1.291                        
                                              S                                
Space mean speed in ramp influence area,     S  = 33.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 43.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off                                         
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10264          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1041           vph                 
Length of first accel/decel lane            240            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10264       1041                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2701        274                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          10912       1107                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5382   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10912         9600            Yes                   
      Fi   F                                                                   
     v                     5382          4400            Yes                   
      12                                                                       
     v  = v - v            9805          9600            Yes                   
      FO   F   R                                                               
     v                     1107          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   48.4    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.398                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.0    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On                                          
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9431           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              903            vph                 
Length of first accel/decel lane            600            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9431        903                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2482        238                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          10027       960                   pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.246   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2471   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10987         9600            Yes                   
      FO                                                                       
     v                     3431          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.388                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 55.9    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10772          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              769            vph                 
Length of first accel/decel lane            220            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     885            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1600           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10772       769         885       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2835        202         233       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11452       818         941       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5454   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                11452         9600            Yes                   
      Fi   F                                                                   
     v                     5454          4400            Yes                   
      12                                                                       
     v  = v - v            10634         9600            Yes                   
      FO   F   R                                                               
     v                     818           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   49.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.632                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.9    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10157          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              885            vph                 
Length of first accel/decel lane            800            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     769            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1600           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10157       885         769       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2673        233         202       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10798       941         818       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.457   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  4934   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     11739         9600            Yes                   
      FO                                                                       
     v                     5875          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   45.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 1.669                        
                                              S                                
Space mean speed in ramp influence area,     S  = 23.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 33.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off                                         
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10232          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              943            vph                 
Length of first accel/decel lane            240            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10232       943                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2693        248                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          10878       1003                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5308   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10878         9600            Yes                   
      Fi   F                                                                   
     v                     5308          4400            Yes                   
      12                                                                       
     v  = v - v            9875          9600            Yes                   
      FO   F   R                                                               
     v                     1003          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   47.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.388                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.2    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On                                          
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9478           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1211           vph                 
Length of first accel/decel lane            600            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9478        1211                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2494        319                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          10077       1287                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.206   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2072   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     11364         9600            Yes                   
      FO                                                                       
     v                     3359          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.379                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 53.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.9    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off                                         
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10128          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              752            vph                 
Length of first accel/decel lane            240            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10128       752                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2665        198                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          10768       799                   pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5145   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10768         9600            Yes                   
      Fi   F                                                                   
     v                     5145          4400            Yes                   
      12                                                                       
     v  = v - v            9969          9600            Yes                   
      FO   F   R                                                               
     v                     799           2000            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   46.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.500                        
                                              S                                
Space mean speed in ramp influence area,     S  = 56.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.4    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Springdale & Westminster                               
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9526           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              970            vph                 
Length of first accel/decel lane            600            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9526        970                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2507        255                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          10128       1031                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.238   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2406   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     11159         9600            Yes                   
      FO                                                                       
     v                     3437          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.388                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 55.6    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off                                         
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10158          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              636            vph                 
Length of first accel/decel lane            230            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10158       636                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2673        167                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          10800       676                   pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5090   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10800         9600            Yes                   
      Fi   F                                                                   
     v                     5090          4400            Yes                   
      12                                                                       
     v  = v - v            10124         9600            Yes                   
      FO   F   R                                                               
     v                     676           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   46.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.359                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.7    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9650           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              768            vph                 
Length of first accel/decel lane            600            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9650        768                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2539        202                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          10259       817                   pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.264   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2712   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     11076         9600            Yes                   
      FO                                                                       
     v                     3529          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.400                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 55.9    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off                                         
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10865          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              931            vph                 
Length of first accel/decel lane            240            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10865       931                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2859        245                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          11551       990                   pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5595   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                11551         9600            Yes                   
      Fi   F                                                                   
     v                     5595          4400            Yes                   
      12                                                                       
     v  = v - v            10561         9600            Yes                   
      FO   F   R                                                               
     v                     990           2000            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   50.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.517                        
                                              S                                
Space mean speed in ramp influence area,     S  = 55.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Springdale & Westminster                               
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10120          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              909            vph                 
Length of first accel/decel lane            600            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10120       909                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2663        239                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          10759       966                   pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.246   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2644   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     11725         9600            Yes                   
      FO                                                                       
     v                     3610          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   29.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.411                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 52.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off                                         
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9994           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              670            vph                 
Length of first accel/decel lane            230            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9994        670                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2630        176                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          10625       712                   pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5034   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10625         9600            Yes                   
      Fi   F                                                                   
     v                     5034          4400            Yes                   
      12                                                                       
     v  = v - v            9913          9600            Yes                   
      FO   F   R                                                               
     v                     712           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   45.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.362                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.7    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9458           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              968            vph                 
Length of first accel/decel lane            600            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9458        968                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2489        255                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          10055       1029                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.238   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2391   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     11084         9600            Yes                   
      FO                                                                       
     v                     3420          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.386                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 55.7    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Valley View & Garden Grove                             
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10302          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              901            vph                 
Length of first accel/decel lane            210            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10302       901                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2711        237                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          10953       958                   pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5316   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10953         9600            Yes                   
      Fi   F                                                                   
     v                     5316          4400            Yes                   
      12                                                                       
     v  = v - v            9995          9600            Yes                   
      FO   F   R                                                               
     v                     958           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   48.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.384                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.2    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/25/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Bolsa Chica Rd                                         
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10366          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1171           vph                 
Length of first accel/decel lane            130            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     4582           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1050           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10366       1171        4582      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2728        308         1206      v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11021       1245        4871      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5507   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                11021         9600            Yes                   
      Fi   F                                                                   
     v                     5507          4400            Yes                   
      12                                                                       
     v  = v - v            9776          9600            Yes                   
      FO   F   R                                                               
     v                     1245          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   50.4    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.410                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.7    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Bolsa Chica Rd                                         
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9403           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              944            vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9403        944                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2474        248                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          9997        1004                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.351   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3509   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     11001         9600            Yes                   
      FO                                                                       
     v                     4513          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   36.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.648                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 57.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 55.2    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Valley View & Garden Grove                             
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10847          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1252           vph                 
Length of first accel/decel lane            210            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10847       1252                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2854        329                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          11532       1331                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5779   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                11532         9600            Yes                   
      Fi   F                                                                   
     v                     5779          4400            Yes                   
      12                                                                       
     v  = v - v            10201         9600            Yes                   
      FO   F   R                                                               
     v                     1331          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   52.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.418                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.4    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/25/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Bolsa Chica Rd                                         
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9897           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              979            vph                 
Length of first accel/decel lane            130            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     4555           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1050           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9897        979         4555      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2604        258         1199      v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10522       1041        4843      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5175   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10522         9600            Yes                   
      Fi   F                                                                   
     v                     5175          4400            Yes                   
      12                                                                       
     v  = v - v            9481          9600            No                    
      FO   F   R                                                               
     v                     1041          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   47.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.392                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Bolsa Chica Rd                                         
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9078           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1145           vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9078        1145                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2389        301                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          9651        1217                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.324   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3130   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10868         9600            Yes                   
      FO                                                                       
     v                     4347          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   35.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.593                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 57.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 55.9    mph                  
_______________________________________________________________________________
                                                                               



 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Seal Beach Boulevard 
 

Ramps and Ramp‐Freeway Junction  
Level of Service Analysis Worksheets 

 
 
 

 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

AM Peak Hour 
 
 
 

 
 
 
 

 
 
 
 
 



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12046          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              769            vph                 
Length of first accel/decel lane            230            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     819            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1270           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12046       769         819       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3170        202         216       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12807       818         871       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4929   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10246         9600            Yes                   
      Fi   F                                                                   
     v                     4929          4400            Yes                   
      12                                                                       
     v  = v - v            9428          9600            No                    
      FO   F   R                                                               
     v                     818           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   44.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.372                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.7    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11566          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              819            vph                 
Length of first accel/decel lane            690            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     769            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1270           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11566       819         769       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3044        216         202       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12296       871         818       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.417   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  4082   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10667         9600            Yes                   
      FO                                                                       
     v                     4953          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   39.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.839                        
                                              S                                
Space mean speed in ramp influence area,     S  = 46.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/14/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12136          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              944            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane           1500           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     939            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1360           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12136       944         939       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3194        248         247       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12902       1004        998       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3427   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10322         9600            Yes                   
      Fi   F                                                                   
     v                     3427          4400            No                    
      12                                                                       
     v  = v - v            9318          9600            No                    
      FO   F   R                                                               
     v                     1004          3500            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   17.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.648                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 67.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.2    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11546          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              939            vph                 
Length of first accel/decel lane            900            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     944            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1360           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11546       939         944       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3038        247         248       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12275       998         1004      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.316   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3089   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10773         9600            Yes                   
      FO                                                                       
     v                     4087          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   31.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.472                        
                                              S                                
Space mean speed in ramp influence area,     S  = 56.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 57.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.0    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12029          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1096           vph                 
Length of first accel/decel lane            230            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1013           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1270           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12029       1096        1013      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3166        288         267       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12789       1165        1077      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5118   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10232         9600            Yes                   
      Fi   F                                                                   
     v                     5118          4400            Yes                   
      12                                                                       
     v  = v - v            9067          9600            No                    
      FO   F   R                                                               
     v                     1165          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   46.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.403                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.2    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11344          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1013           vph                 
Length of first accel/decel lane            690            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1096           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1270           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11344       1013        1096      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2985        267         288       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12060       1077        1165      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.391   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3737   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10637         9600            Yes                   
      FO                                                                       
     v                     4814          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   38.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.767                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/14/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11982          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              1191           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane           1500           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1119           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1360           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11982       1191        1119      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3153        313         294       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12739       1266        1190      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3587   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10192         9600            Yes                   
      Fi   F                                                                   
     v                     3587          4400            No                    
      12                                                                       
     v  = v - v            8926          9600            No                    
      FO   F   R                                                               
     v                     1266          3500            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   19.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.672                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 67.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.9    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/04/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11237          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1119           vph                 
Length of first accel/decel lane            900            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1191           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1360           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11237       1119        1191      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2957        294         313       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11947       1190        1266      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.292   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2759   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10637         9600            Yes                   
      FO                                                                       
     v                     3949          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   30.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.442                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 57.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.4    mph                  
_______________________________________________________________________________
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                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/27/2010                                             
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Btn EB SR-22 and Seal Beach                            
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  3                                  
Weaving segment length, L                   2250           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.30                               
Weaving ratio, R                            0.49                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1651    1894    744     788     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                434     498     196     207     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1755    2013    790     837     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.57         0.37                       
Weaving and non-weaving speeds, Si     53.17        58.84                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          0.90                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               57.01  mph                              
Weaving segment density, D             31.55  pc/mi/ln                         
Level of service, LOS                  D                                       
Capacity of base condition, cb         6915   pc/h                             
Capacity as a 15-minute flow rate, c   6847   pc/h                             
Capacity as a full-hour volume, ch     6505   pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1627           4000            a        
Average flow rate (pcphpl)             1798           2400            b        
Volume ratio, VR                       0.30           0.80            c        
Weaving ratio, R                       0.49            N/A            d        
Weaving length (ft)                    2250           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/27/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Btn EB SR-22 and Seal Beach                            
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  3                                  
Weaving segment length, L                   2250           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.42                               
Weaving ratio, R                            0.44                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1320    1773    991     1244    veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                347     467     261     327     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1403    1884    1053    1322    pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.72         0.65                       
Weaving and non-weaving speeds, Si     49.97        51.34                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.38                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               50.76  mph                              
Weaving segment density, D             37.18  pc/mi/ln                         
Level of service, LOS                  E                                       
Capacity of base condition, cb         6356   pc/h                             
Capacity as a 15-minute flow rate, c   6293   pc/h                             
Capacity as a full-hour volume, ch     5978   pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  2375           4000            a        
Average flow rate (pcphpl)             1887           2400            b        
Volume ratio, VR                       0.42           0.80            c        
Weaving ratio, R                       0.44            N/A            d        
Weaving length (ft)                    2250           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

I‐405 Southbound 
Harbor Boulevard to Fairview Road 

Weaving Analysis 
 

 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/27/2010                                             
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Btn Harbor and Fairview                                
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1480           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.52                               
Weaving ratio, R                            0.28                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1701    0       528     1339    veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                448     0       139     352     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1808    0       561     1423    pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           1.03         1.23                       
Weaving and non-weaving speeds, Si     44.50        41.89                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.32                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               43.22  mph                              
Weaving segment density, D             43.87  pc/mi/ln                         
Level of service, LOS                  F                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1984           4000            a        
Average flow rate (pcphpl)             1896           2400            b        
Volume ratio, VR                       0.52           0.80            c        
Weaving ratio, R                       0.28            N/A            d        
Weaving length (ft)                    1480           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/27/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Btn Harbor and Fairview                                
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1480           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.51                               
Weaving ratio, R                            0.43                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1260    0       565     747     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                332     0       149     197     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1339    0       600     794     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.81         0.84                       
Weaving and non-weaving speeds, Si     48.21        47.57                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.23                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               47.89  mph                              
Weaving segment density, D             28.53  pc/mi/ln                         
Level of service, LOS                  D                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1394           4000            a        
Average flow rate (pcphpl)             1366           2400            b        
Volume ratio, VR                       0.51           0.80            c        
Weaving ratio, R                       0.43            N/A            d        
Weaving length (ft)                    1480           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SR‐73 Northbound 
Bear Street to Fairview Road 

Weaving Analysis 
 

 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         3/24/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  SR-73 Northbound                                       
Weaving Location:       Btn Bear and Fairview                                  
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1170           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.56                               
Weaving ratio, R                            0.42                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              790     0       592     423     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                208     0       156     111     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           839     0       629     449     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.76         0.82                       
Weaving and non-weaving speeds, Si     49.04        48.06                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.40                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               48.60  mph                              
Weaving segment density, D             19.72  pc/mi/ln                         
Level of service, LOS                  B                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1078           4000            a        
Average flow rate (pcphpl)             958            2400            b        
Volume ratio, VR                       0.56           0.80            c        
Weaving ratio, R                       0.42            N/A            d        
Weaving length (ft)                    1170           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         3/24/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  SR-73 Northbound                                       
Weaving Location:       Btn Bear and Fairview                                  
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1170           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.45                               
Weaving ratio, R                            0.42                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1264    0       590     431     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                333     0       155     113     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1343    0       627     458     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.76         0.65                       
Weaving and non-weaving speeds, Si     49.09        51.34                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.12                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               50.31  mph                              
Weaving segment density, D             24.13  pc/mi/ln                         
Level of service, LOS                  C                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1085           4000            a        
Average flow rate (pcphpl)             1214           2400            b        
Volume ratio, VR                       0.45           0.80            c        
Weaving ratio, R                       0.42            N/A            d        
Weaving length (ft)                    1170           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
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                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         3/24/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  SR-73 Southbound                                       
Weaving Location:       Btn Fairview and Bear                                  
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1170           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.37                               
Weaving ratio, R                            0.49                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1120    457     469     457     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                295     120     123     120     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1190    485     498     485     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.72         0.51                       
Weaving and non-weaving speeds, Si     49.92        54.65                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          0.92                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               52.80  mph                              
Weaving segment density, D             25.17  pc/mi/ln                         
Level of service, LOS                  C                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  983            4000            a        
Average flow rate (pcphpl)             1329           2400            b        
Volume ratio, VR                       0.37           0.80            c        
Weaving ratio, R                       0.49            N/A            d        
Weaving length (ft)                    1170           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         3/24/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  SR-73 Southbound                                       
Weaving Location:       Btn Fairview and Bear                                  
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1170           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.48                               
Weaving ratio, R                            0.38                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              636     348     570     348     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                167     92      150     92      v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           676     369     606     369     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.71         0.63                       
Weaving and non-weaving speeds, Si     50.19        51.87                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.19                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               51.04  mph                              
Weaving segment density, D             19.79  pc/mi/ln                         
Level of service, LOS                  B                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  975            4000            a        
Average flow rate (pcphpl)             1010           2400            b        
Volume ratio, VR                       0.48           0.80            c        
Weaving ratio, R                       0.38            N/A            d        
Weaving length (ft)                    1170           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
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                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/25/2010                                             
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-405 Northbound (C-D)                                 
Weaving Location:       Brookhurst NB (C-D)                                    
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                35             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   560            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.45                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       624     775     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       164     204     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       663     823     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           6.20         1.50                       
Weaving and non-weaving speeds, Si     18.47        25.00                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.69                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               18.47  mph                              
Weaving segment density, D             40.23  pc/mi/ln                         
Level of service, LOS                  F                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1486           2800            a        
Average flow rate (pcphpl)             743                            b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.45            N/A            d        
Weaving length (ft)                    560            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/25/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-405 Northbound (C-D)                                 
Weaving Location:       Brookhurst NB (C-D)                                    
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                35             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   560            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.35                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       459     861     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       121     227     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       487     915     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           5.86         1.39                       
Weaving and non-weaving speeds, Si     18.64        25.45                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.68                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               18.64  mph                              
Weaving segment density, D             37.60  pc/mi/ln                         
Level of service, LOS                  E                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1402           2800            a        
Average flow rate (pcphpl)             701                            b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.35            N/A            d        
Weaving length (ft)                    560            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/25/2010                                             
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-405 Southbound (C-D)                                 
Weaving Location:       Brookhurst SB (C-D)                                    
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                35             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   580            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.07                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       96      1325    veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       25      349     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       102     1408    pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           6.13         1.49                       
Weaving and non-weaving speeds, Si     18.51        25.03                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.70                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               18.51  mph                              
Weaving segment density, D             40.79  pc/mi/ln                         
Level of service, LOS                  F                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1510           2800            a        
Average flow rate (pcphpl)             755                            b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.07            N/A            d        
Weaving length (ft)                    580            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/25/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-405 Southbound (C-D)                                 
Weaving Location:       Brookhurst SB (C-D)                                    
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                35             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   580            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.22                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       206     723     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       54      190     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       219     768     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           4.06         0.86                       
Weaving and non-weaving speeds, Si     19.94        28.45                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.63                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               19.94  mph                              
Weaving segment density, D             24.74  pc/mi/ln                         
Level of service, LOS                  C                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  987            2800            a        
Average flow rate (pcphpl)             493                            b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.22            N/A            d        
Weaving length (ft)                    580            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Magnolia Street/Warner Avenue Interchange 
Collector‐Distributor Road (C‐D) Analysis 

 
 
 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/25/2010                                             
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-405 Northbound (C-D)                                 
Weaving Location:       Magnolia NB (C-D)                                      
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                40             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   500            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.31                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       236     534     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       62      141     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       250     567     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           3.80         0.75                       
Weaving and non-weaving speeds, Si     21.25        32.14                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.51                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               21.25  mph                              
Weaving segment density, D             19.23  pc/mi/ln                         
Level of service, LOS                  B                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  817            2800            a        
Average flow rate (pcphpl)             408                            b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.31            N/A            d        
Weaving length (ft)                    500            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/25/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-405 Northbound (C-D)                                 
Weaving Location:       Magnolia NB (C-D)                                      
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                40             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   500            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.44                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       673     856     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       177     225     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       715     910     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           7.41         1.84                       
Weaving and non-weaving speeds, Si     18.57        25.58                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.63                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               18.57  mph                              
Weaving segment density, D             43.76  pc/mi/ln                         
Level of service, LOS                  F                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1625           2800            a        
Average flow rate (pcphpl)             812                            b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.44            N/A            d        
Weaving length (ft)                    500            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Beach Boulevard/Edinger Avenue Interchange  
Collector‐Distributor Road (C‐D) Analysis 

 
 
 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/25/2010                                             
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-405 Northbound (C-D)                                 
Weaving Location:       Beach NB (C-D)                                         
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                35             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   660            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.47                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       730     828     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       192     218     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       776     880     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           6.04         1.53                       
Weaving and non-weaving speeds, Si     18.55        24.89                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.75                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               18.55  mph                              
Weaving segment density, D             44.64  pc/mi/ln                         
Level of service, LOS                  F                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1656           2800            a        
Average flow rate (pcphpl)             828                            b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.47            N/A            d        
Weaving length (ft)                    660            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/25/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-405 Northbound (C-D)                                 
Weaving Location:       Beach NB (C-D)                                         
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                35             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   660            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.48                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       935     1002    veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       246     264     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       994     1065    pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           7.46         2.03                       
Weaving and non-weaving speeds, Si     17.95        23.26                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.78                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               17.95  mph                              
Weaving segment density, D             57.34  pc/mi/ln                         
Level of service, LOS                  F                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  2059           2800            a        
Average flow rate (pcphpl)             1029                           b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.48            N/A            d        
Weaving length (ft)                    660            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/25/2010                                             
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-405 Southbound (C-D)                                 
Weaving Location:       Beach SB (C-D)                                         
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                40             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   640            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.06                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       45      758     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       12      199     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       47      805     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           3.25         0.66                       
Weaving and non-weaving speeds, Si     22.06        33.09                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.57                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               22.06  mph                              
Weaving segment density, D             19.31  pc/mi/ln                         
Level of service, LOS                  B                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  852            2800            a        
Average flow rate (pcphpl)             426                            b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.06            N/A            d        
Weaving length (ft)                    640            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/25/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-405 Southbound (C-D)                                 
Weaving Location:       Beach SB (C-D)                                         
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                40             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   640            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.15                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       160     897     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       42      236     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       170     953     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           4.25         0.94                       
Weaving and non-weaving speeds, Si     20.72        30.44                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.62                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               20.72  mph                              
Weaving segment density, D             27.11  pc/mi/ln                         
Level of service, LOS                  C                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1123           2800            a        
Average flow rate (pcphpl)             561                            b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.15            N/A            d        
Weaving length (ft)                    640            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Goldenwest Street/Bolsa Avenue Interchange 
Collector‐Distributor Road (C‐D) Analysis 

 
 
 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/25/2010                                             
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-405 Southbound (C-D)                                 
Weaving Location:       Goldenwest-Bolsa SB (C-D)                              
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                40             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1050           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.37                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       333     563     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       88      148     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       354     598     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           2.44         0.52                       
Weaving and non-weaving speeds, Si     23.73        34.67                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.71                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               23.73  mph                              
Weaving segment density, D             20.06  pc/mi/ln                         
Level of service, LOS                  B                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  952            2800            a        
Average flow rate (pcphpl)             476                            b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.37            N/A            d        
Weaving length (ft)                    1050           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/25/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-405 Southbound (C-D)                                 
Weaving Location:       Goldenwest-Bolsa SB (C-D)                              
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                40             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1050           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.21                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       119     451     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       31      119     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       126     479     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           1.57         0.29                       
Weaving and non-weaving speeds, Si     26.68        38.23                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.63                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               26.68  mph                              
Weaving segment density, D             11.34  pc/mi/ln                         
Level of service, LOS                  A                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  605            2800            a        
Average flow rate (pcphpl)             302                            b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.21            N/A            d        
Weaving length (ft)                    1050           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
   
 
 
 
 
 
 
 
 
 
 
 
 

Katella Avenue/Willow Street Interchange 
Collector‐Distributor Road (C‐D) Analysis 

 
 
 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/25/2010                                             
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-605 Southbound (C-D)                                 
Weaving Location:       Katella SB (C-D)                                       
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                35             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   780            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.31                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       1285    575     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       338     151     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       1366    611     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           6.28         1.70                       
Weaving and non-weaving speeds, Si     18.44        24.27                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.82                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               18.44  mph                              
Weaving segment density, D             53.62  pc/mi/ln                         
Level of service, LOS                  F                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1977           2800            a        
Average flow rate (pcphpl)             988                            b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.31            N/A            d        
Weaving length (ft)                    780            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/25/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-605 Southbound (C-D)                                 
Weaving Location:       Katella SB (C-D)                                       
Jurisdiction:                                                                  
Analysis Year:          2020 No Build                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                35             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   780            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.38                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       1146    701     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       302     184     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       1218    745     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           6.23         1.68                       
Weaving and non-weaving speeds, Si     18.46        24.33                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.82                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               18.46  mph                              
Weaving segment density, D             53.18  pc/mi/ln                         
Level of service, LOS                  F                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1963           2800            a        
Average flow rate (pcphpl)             981                            b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.38            N/A            d        
Weaving length (ft)                    780            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/01/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Bristol to Fairview                                    
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11079          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2916           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2356           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2356           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              54.1           mi/h                
Number of lanes, N                          5                                  
Density, D                                  43.6           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/01/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Fairview to Bristol                                    
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   14301          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3763           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               3041           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               3041           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/01/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Bristol to Fairview                                    
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11867          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3123           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2523           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2523           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/01/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Fairview to Bristol                                    
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11139          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2931           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2369           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2369           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              53.6           mi/h                
Number of lanes, N                          5                                  
Density, D                                  44.2           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/01/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Fairview to Harbor                                     
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12545          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3301           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2223           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2223           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              58.5           mi/h                
Number of lanes, N                          6                                  
Density, D                                  38.0           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/01/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Harbor to Fairview                                     
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   19451          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     5119           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2954           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          7                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2954           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          7                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/01/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Fairview to Harbor                                     
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   14239          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3747           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2523           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2523           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          6                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/01/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Harbor to Fairview                                     
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   15085          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3970           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2291           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          7                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2291           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              56.4           mi/h                
Number of lanes, N                          7                                  
Density, D                                  40.6           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/01/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Harbor to Euclid                                       
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   13635          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3588           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2416           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2416           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          6                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/01/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Euclid to Harbor                                       
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   18069          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     4755           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               3202           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               3202           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          6                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/01/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Harbor to Euclid                                       
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   15597          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     4104           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2764           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2764           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          6                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/01/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Euclid to Harbor                                       
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   14196          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3736           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2515           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2515           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          6                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/01/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Euclid to Brookhurst                                   
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12122          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3190           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2578           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2578           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/01/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Brookhurst to Euclid                                   
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   15962          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     4201           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               3394           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               3394           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/01/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Euclid to Brookhurst                                   
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   13763          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3622           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2926           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2926           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/01/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Brookhurst to Euclid                                   
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12280          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3232           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2611           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2611           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Brookhurst to Magnolia                                 
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11613          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3056           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               3087           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               3087           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          4                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/01/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Magnolia to Brookhurst                                 
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   13982          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3679           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               3716           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               3716           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          4                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/01/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Brookhurst to Magnolia                                 
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   13057          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3436           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               3470           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               3470           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          4                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/01/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Magnolia to Brookhurst                                 
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11370          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2992           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               3022           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               3022           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          4                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



 
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Magnolia Street/Warner Avenue  
to  

Beach Boulevard/Edinger Avenue 
 

Freeway Mainline  
Level of Service Analysis Worksheets 

 
 

 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

AM Peak Hour 
 
 
 

 
 

 
 
 
 
 



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/01/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Magnolia to Beach                                      
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12163          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3201           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               3233           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               3233           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          4                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/01/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Beach to Magnolia                                      
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12975          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3414           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               3449           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               3449           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          4                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/01/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Magnolia to Beach                                      
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12919          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3400           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               3434           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               3434           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          4                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/01/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Beach to Magnolia                                      
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11878          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3126           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               3157           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               3157           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          4                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/01/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Beach to Goldenwest                                    
Jurisdiction:                                                                  
Analysis Year:          2040 No Builld                                         
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11782          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3101           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               3132           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               3132           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          4                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/01/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Goldenwest to Beach                                    
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12406          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3265           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               3297           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               3297           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          4                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Beach to Goldenwest                                    
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12338          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3247           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               3279           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               3279           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          4                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/01/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Goldenwest to Beach                                    
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11774          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3098           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               3129           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               3129           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          4                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/01/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Goldenwest to Westminster                              
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11754          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3093           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               3124           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               3124           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          4                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/01/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Wesminster to Goldenwest                               
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12503          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3290           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               3323           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               3323           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          4                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/01/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Goldenwest to Westminster                              
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12446          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3275           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               3308           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               3308           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          4                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/01/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Westminster to Goldenwest                              
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11561          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3042           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               3073           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               3073           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          4                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/01/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Westminster to Bolsa Chica                             
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11934          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3141           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               3172           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               3172           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          4                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/01/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Bolsa Chica to Westminster                             
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12394          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3262           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               3294           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               3294           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          4                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/01/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Westminster to Bolsa Chica                             
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12414          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3267           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               3300           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               3300           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          4                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/01/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Bolsa Chica to Westminster                             
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11308          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2976           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               3006           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               3006           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          4                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/01/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Bolsa Chica to Seal Beach                              
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   16678          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     4389           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2955           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2955           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          6                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/01/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Seal Beach to Bolsa Chica                              
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   17424          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     4585           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               3087           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               3087           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          6                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/01/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Bolsa Chica to Seal Beach                              
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   16829          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     4429           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2982           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2982           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          6                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/01/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Seal Beach to Bolsa Chica                              
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   16200          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     4263           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2871           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2871           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          6                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



 
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Seal Beach Boulevard  
to  

I‐605 
 

Freeway Mainline  
Level of Service Analysis Worksheets 

 
 

 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

AM Peak Hour 
 
 
 

 
 

 
 
 
 
 



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/01/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Seal Beach to I-605                                    
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   16717          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     4399           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2962           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2962           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          6                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/01/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                I-605 to Seal Beach                                    
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   17423          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     4585           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               3087           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               3087           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          6                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/01/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Seal Beach to I-605                                    
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   16778          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     4415           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2973           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2973           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          6                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/01/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                I-605 to Seal Beach                                    
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   16330          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     4297           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2894           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2894           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          6                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         11/02/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                I-605 to San Gabriel River                             
Jurisdiction:                                                                  
Analysis Year:                                                                 
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11076          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2915           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2944           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2944           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          4                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         11/02/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                San Gabriel River to I-605                             
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10563          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2780           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2808           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2808           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          4                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         11/02/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                I-605 to San Gabriel River                             
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   8914           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2346           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2369           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2369           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S              52.7           mi/h                
Number of lanes, N                          4                                  
Density, D                                  45.0-          pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         11/02/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                San Gabriel River to I-605                             
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10420          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2742           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2770           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2770           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          4                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/14/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Bear to Fairview Ramp                                  
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  SR-73                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4862           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     1279           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1292           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1292           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S              67.0           mi/h                
Number of lanes, N                          4                                  
Density, D                                  19.3           pc/mi/ln            



Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/14/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Fairview Ramp to Bear                                  
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  SR-73                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   6656           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     1752           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1769           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1769           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S              65.8           mi/h                
Number of lanes, N                          4                                  
Density, D                                  26.9           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/14/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Bear to Fairview Ramp                                  
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  SR-73                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   6674           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     1756           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1774           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1774           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S              65.7           mi/h                
Number of lanes, N                          4                                  
Density, D                                  27.0           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/14/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Fairview Ramp to Bear                                  
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  SR-73                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4828           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     1271           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1283           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1283           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S              67.0           mi/h                
Number of lanes, N                          4                                  
Density, D                                  19.2           pc/mi/ln            



Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/14/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                I-405 to Katella                                       
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-605                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   7238           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     1905           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1539           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1539           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              68.3           mi/h                
Number of lanes, N                          5                                  
Density, D                                  22.5           pc/mi/ln            



Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/14/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Katella To I-405                                       
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-605                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   8103           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2132           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2154           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2154           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S              59.5           mi/h                
Number of lanes, N                          4                                  
Density, D                                  36.2           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/14/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                I-405 to Katella                                       
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-605                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   9313           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2451           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1980           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1980           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              64.2           mi/h                
Number of lanes, N                          5                                  
Density, D                                  30.9           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/14/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Katella to I-405                                       
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-605                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   6815           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     1793           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1811           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1811           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S              65.4           mi/h                
Number of lanes, N                          4                                  
Density, D                                  27.7           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10637          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              152            vph                 
Length of first accel/decel lane            660            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     379            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   850            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10637       152         379       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2799        40          100       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11309       162         403       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.492   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  4333   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8971          9600            No                    
      FO                                                                       
     v                     4495          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   36.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  E               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.637                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10763          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              379            vph                 
Length of first accel/decel lane            530            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     152            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   850            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10763       379         152       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2832        100         40        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11443       403         162       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.299   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2672   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9346          9600            No                    
      FO                                                                       
     v                     3075          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.358                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.0    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           14301          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1347           vph                 
Length of first accel/decel lane            160            ft                  
Length of second accel/decel lane           710            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1084           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1680           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        14301       1347        1084      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3763        354         285       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          15204       1432        1152      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4222   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                12164         9600            Yes                   
      Fi   F                                                                   
     v                     4222          4400            No                    
      12                                                                       
     v  = v - v            10732         9600            Yes                   
      FO   F   R                                                               
     v                     1432          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   31.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.427                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 65.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           13178          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1084           vph                 
Length of first accel/decel lane            1280           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1347           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1680           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        13178       1084        1347      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3468        285         354       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          14010       1152        1432      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.391   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  4500   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     12662         9600            Yes                   
      FO                                                                       
     v                     5652          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   41.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 1.317                        
                                              S                                
Space mean speed in ramp influence area,     S  = 33.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 56.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 42.9    mph                  
_______________________________________________________________________________
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PM Peak Hour 
 
 

 
 
 
 

 
 
 
 
 



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11370          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              348            vph                 
Length of first accel/decel lane            660            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     248            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   850            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11370       348         248       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2992        92          65        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12088       370         264       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.466   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  4467   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9958          9600            Yes                   
      FO                                                                       
     v                     4837          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   38.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.780                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11660          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              248            vph                 
Length of first accel/decel lane            530            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     348            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   850            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11660       248         348       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3068        65          92        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12396       264         370       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.316   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3128   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10160         9600            Yes                   
      FO                                                                       
     v                     3392          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.389                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 57.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.7    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11139          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              998            vph                 
Length of first accel/decel lane            160            ft                  
Length of second accel/decel lane           710            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1476           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1680           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11139       998         1476      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2931        263         388       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11843       1061        1569      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3249   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9475          9600            No                    
      Fi   F                                                                   
     v                     3249          4400            No                    
      12                                                                       
     v  = v - v            8414          9600            No                    
      FO   F   R                                                               
     v                     1061          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   22.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.393                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 68.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.9    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10307          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1476           vph                 
Length of first accel/decel lane            1280           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     998            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1680           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10307       1476        998       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2712        388         263       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10958       1569        1061      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.339   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2866   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10027         9600            Yes                   
      FO                                                                       
     v                     4435          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   31.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.535                        
                                              S                                
Space mean speed in ramp influence area,     S  = 55.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.9    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Fairview Rd & Harbor Blvd                              
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11079          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              3107           vph                 
Length of first accel/decel lane            170            ft                  
Length of second accel/decel lane           1060           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11079       3107                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2916        818                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          11779       3303                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4894   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9424          9600            No                    
      Fi   F                                                                   
     v                     4894          4400            Yes                   
      12                                                                       
     v  = v - v            6121          9600            No                    
      FO   F   R                                                               
     v                     3303          3800            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   33.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.725                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9887           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              794            vph                 
Length of first accel/decel lane            670            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     522            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1730           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9887        794         522       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2602        209         137       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10511       844         555       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.278   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2230   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8855          9600            No                    
      FO                                                                       
     v                     3074          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.345                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           13894          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              820            vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane           330            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1393           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1330           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        13894       820         1393      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3656        216         367       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          14772       872         1481      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3718   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                11818         9600            Yes                   
      Fi   F                                                                   
     v                     3718          4400            No                    
      12                                                                       
     v  = v - v            10946         9600            Yes                   
      FO   F   R                                                               
     v                     872           4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   30.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.376                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.1    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           13097          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1444           vph                 
Length of first accel/decel lane            710            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1347           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2250           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        13097       1444        1347      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3447        380         354       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13924       1535        1432      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.202   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2306   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     12959         9600            Yes                   
      FO                                                                       
     v                     3841          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   30.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.439                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 49.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.0    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Fairview Rd & Harbor Blvd                              
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11867          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              3625           vph                 
Length of first accel/decel lane            170            ft                  
Length of second accel/decel lane           1060           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11867       3625                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                3123        954                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          12616       3854                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5476   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10093         9600            Yes                   
      Fi   F                                                                   
     v                     5476          4400            Yes                   
      12                                                                       
     v  = v - v            6239          9600            No                    
      FO   F   R                                                               
     v                     3854          3800            Yes                   
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   38.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.775                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11316          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              769            vph                 
Length of first accel/decel lane            670            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     628            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1730           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11316       769         628       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2978        202         165       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12031       818         668       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.282   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2684   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10349         9600            Yes                   
      FO                                                                       
     v                     3502          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.390                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 56.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10775          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              865            vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane           330            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     777            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1330           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10775       865         777       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2836        228         204       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11456       920         826       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3064   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9165          9600            No                    
      Fi   F                                                                   
     v                     3064          4400            No                    
      12                                                                       
     v  = v - v            8245          9600            No                    
      FO   F   R                                                               
     v                     920           4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   24.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.381                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 68.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10229          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1092           vph                 
Length of first accel/decel lane            710            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     998            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2250           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10229       1092        998       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2692        287         263       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10875       1161        1061      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.249   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2082   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9536          9600            No                    
      FO                                                                       
     v                     3243          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.357                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.9    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10454          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              522            vph                 
Length of first accel/decel lane            640            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     794            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1730           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10454       522         794       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2751        137         209       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11114       555         844       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.434   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3737   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9169          9600            No                    
      FO                                                                       
     v                     4292          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   34.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.574                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Hyland Ave                                             
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10827          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              750            vph                 
Length of first accel/decel lane            770            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     522            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1880           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10827       750         522       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2849        197         137       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11511       797         555       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.309   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2784   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9808          9600            Yes                   
      FO                                                                       
     v                     3581          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.392                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           15058          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1251           vph                 
Length of first accel/decel lane            180            ft                  
Length of second accel/decel lane           1475           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1007           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1425           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        15058       1251        1007      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3963        329         265       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          16009       1330        1071      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4314   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                12808         9600            Yes                   
      Fi   F                                                                   
     v                     4314          4400            No                    
      12                                                                       
     v  = v - v            11478         9600            Yes                   
      FO   F   R                                                               
     v                     1330          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   24.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.418                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.0    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           14164          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1007           vph                 
Length of first accel/decel lane            530            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1393           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1220           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        14164       1007        1393      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3727        265         367       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          15059       1071        1481      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.215   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2703   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     13630         9600            Yes                   
      FO                                                                       
     v                     3774          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   31.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.443                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 47.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 50.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           13023          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1393           vph                 
Length of first accel/decel lane            850            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1007           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1220           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        13023       1393        1007      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3427        367         265       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13846       1481        1071      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.243   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2760   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     12827         9600            Yes                   
      FO                                                                       
     v                     4241          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   32.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.515                        
                                              S                                
Space mean speed in ramp influence area,     S  = 55.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 51.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.8    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11866          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              628            vph                 
Length of first accel/decel lane            640            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     769            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1730           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11866       628         769       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3123        165         202       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12615       668         818       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.420   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  4246   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10783         9600            Yes                   
      FO                                                                       
     v                     4914          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   39.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.820                        
                                              S                                
Space mean speed in ramp influence area,     S  = 47.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Hyland Ave                                             
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12314          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              957            vph                 
Length of first accel/decel lane            770            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     628            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1880           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12314       957         628       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3241        252         165       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13092       1017        668       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.281   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2981   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     11609         9600            Yes                   
      FO                                                                       
     v                     3998          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   31.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.464                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 55.3    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11830          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1180           vph                 
Length of first accel/decel lane            180            ft                  
Length of second accel/decel lane           1475           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1081           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1425           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11830       1180        1081      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3113        311         284       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12577       1255        1149      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3545   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10062         9600            Yes                   
      Fi   F                                                                   
     v                     3545          4400            No                    
      12                                                                       
     v  = v - v            8807          9600            No                    
      FO   F   R                                                               
     v                     1255          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   18.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.411                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 68.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10987          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1081           vph                 
Length of first accel/decel lane            530            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     777            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1220           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10987       1081        777       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2891        284         204       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11681       1149        826       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.205   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1887   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10330         9600            Yes                   
      FO                                                                       
     v                     3036          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.355                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 55.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.7    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10289          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              777            vph                 
Length of first accel/decel lane            850            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1081           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1220           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10289       777         1081      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2708        204         284       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10939       826         1149      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.325   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2744   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9265          9600            No                    
      FO                                                                       
     v                     3570          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.383                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.8    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11363          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              1679           vph                 
Length of first accel/decel lane            170            ft                  
Length of second accel/decel lane           1910           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     318            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1560           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11363       1679        318       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2990        442         84        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12081       1785        338       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3834   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9665          9600            Yes                   
      Fi   F                                                                   
     v                     3834          4400            No                    
      12                                                                       
     v  = v - v            7880          9600            No                    
      FO   F   R                                                               
     v                     1785          3800            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   17.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.589                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.1    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11857          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              318            vph                 
Length of first accel/decel lane            560            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1679           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1560           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11857       318         1679      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3120        84          442       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12606       338         1785      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.314   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3176   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10444         9600            Yes                   
      FO                                                                       
     v                     3514          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   29.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.402                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 56.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           15962          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              639            vph                 
Length of first accel/decel lane            200            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     2565           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1320           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        15962       639         2565      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                4201        168         675       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          16970       679         2727      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  6302   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                13576         9600            Yes                   
      Fi   F                                                                   
     v                     6302          4400            Yes                   
      12                                                                       
     v  = v - v            12897         9600            Yes                   
      FO   F   R                                                               
     v                     679           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   56.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.359                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 66.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           15430          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              2565           vph                 
Length of first accel/decel lane            2000           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     639            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1320           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        15430       2565        639       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                4061        675         168       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          16405       2727        679       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.769   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  10692  pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     16632         9600            Yes                   
      FO                                                                       
     v                     13419         4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   96.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 2623.607                     
                                              S                                
Space mean speed in ramp influence area,     S  = -73391.0 ph                  
                                              R                                
Space mean speed in outer lanes,             S  = 66.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 343.0   mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12998          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              2395           vph                 
Length of first accel/decel lane            170            ft                  
Length of second accel/decel lane           1910           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     714            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1560           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12998       2395        714       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3421        630         188       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13819       2546        759       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4759   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                11056         9600            Yes                   
      Fi   F                                                                   
     v                     4759          4400            Yes                   
      12                                                                       
     v  = v - v            8510          9600            No                    
      FO   F   R                                                               
     v                     2546          3800            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   24.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.657                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 68.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.0    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           13168          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              714            vph                 
Length of first accel/decel lane            560            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     2395           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1560           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        13168       714         2395      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3465        188         630       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          14000       759         2546      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.262   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3009   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     12259         9600            Yes                   
      FO                                                                       
     v                     3768          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   31.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.439                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 51.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12280          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              504            vph                 
Length of first accel/decel lane            200            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     2330           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1320           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12280       504         2330      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3232        133         613       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13056       536         2477      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4856   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10445         9600            Yes                   
      Fi   F                                                                   
     v                     4856          4400            Yes                   
      12                                                                       
     v  = v - v            9909          9600            Yes                   
      FO   F   R                                                               
     v                     536           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   44.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.346                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.0    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11860          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              2330           vph                 
Length of first accel/decel lane            2000           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     504            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1320           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11860       2330        504       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3121        613         133       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12609       2477        536       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.800   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  8089   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     12586         9600            Yes                   
      FO                                                                       
     v                     10566         4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   74.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 151.514                      
                                              S                                
Space mean speed in ramp influence area,     S  = -4172.4 mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 68.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 464.4   mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off                                         
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12122          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1329           vph                 
Length of first accel/decel lane            1600           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12122       1329                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                3190        350                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          12888       1413                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5293   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10311         9600            Yes                   
      Fi   F                                                                   
     v                     5293          4400            Yes                   
      12                                                                       
     v  = v - v            8898          9600            No                    
      FO   F   R                                                               
     v                     1413          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   35.4    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.425                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.7    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On                                          
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10574          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1298           vph                 
Length of first accel/decel lane            560            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10574       1298                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2783        342                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          11242       1380                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.184   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2069   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     12622         9600            Yes                   
      FO                                                                       
     v                     3449          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.393                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 49.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.0    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off                                         
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           13982          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              853            vph                 
Length of first accel/decel lane            210            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1379           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2490           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        13982       853         1379      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3679        224         363       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          14865       907         1466      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  6993   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                14865         9600            Yes                   
      Fi   F                                                                   
     v                     6993          4400            Yes                   
      12                                                                       
     v  = v - v            13958         9600            Yes                   
      FO   F   R                                                               
     v                     907           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   62.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.380                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 65.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.4    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                          
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           13299          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1379           vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1152           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1450           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        13299       1379        1152      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3500        363         303       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          14139       1466        1225      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.704   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  9947   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     15605         9600            Yes                   
      FO                                                                       
     v                     11413         4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   84.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 353.159                      
                                              S                                
Space mean speed in ramp influence area,     S  = -9818.4 mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 243.5   mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           15002          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1152           vph                 
Length of first accel/decel lane            740            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1379           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1450           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        15002       1152        1379      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3948        303         363       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          15949       1225        1466      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.248   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3336   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     14674         9600            Yes                   
      FO                                                                       
     v                     4561          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   35.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.628                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 46.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 48.5    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off                                         
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           13763          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1622           vph                 
Length of first accel/decel lane            1600           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        13763       1622                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                3622        427                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          14632       1724                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  6076   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                11706         9600            Yes                   
      Fi   F                                                                   
     v                     6076          4400            Yes                   
      12                                                                       
     v  = v - v            9982          9600            Yes                   
      FO   F   R                                                               
     v                     1724          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   42.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.453                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.7    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On                                          
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11915          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1427           vph                 
Length of first accel/decel lane            560            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11915       1427                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                3136        376                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          12668       1517                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.167   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2115   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     14185         9600            Yes                   
      FO                                                                       
     v                     3632          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   29.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.418                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 45.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 48.3    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off                                         
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11370          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1003           vph                 
Length of first accel/decel lane            210            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     752            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2490           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11370       1003        752       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2992        264         198       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12088       1066        799       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5872   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                12088         9600            Yes                   
      Fi   F                                                                   
     v                     5872          4400            Yes                   
      12                                                                       
     v  = v - v            11022         9600            Yes                   
      FO   F   R                                                               
     v                     1066          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   52.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.394                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 68.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                          
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10568          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              752            vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     774            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1450           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10568       752         774       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2781        198         204       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11235       799         823       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.787   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  8841   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     12034         9600            Yes                   
      FO                                                                       
     v                     9640          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   70.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 60.179                       
                                              S                                
Space mean speed in ramp influence area,     S  = -1615.0 mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 67.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 407.9   mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11635          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              774            vph                 
Length of first accel/decel lane            740            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     752            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1450           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11635       774         752       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3062        204         198       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12370       823         799       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.298   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2944   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10693         9600            Yes                   
      FO                                                                       
     v                     3767          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   29.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.423                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 56.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.1    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off                                         
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11613          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              779            vph                 
Length of first accel/decel lane            240            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11613       779                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                3056        205                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          12346       828                   pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5850   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                12346         9600            Yes                   
      Fi   F                                                                   
     v                     5850          4400            Yes                   
      12                                                                       
     v  = v - v            11518         9600            Yes                   
      FO   F   R                                                               
     v                     828           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   52.4    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.373                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 68.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.7    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On                                          
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10990          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1467           vph                 
Length of first accel/decel lane            1600           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10990       1467                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2892        386                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          11684       1560                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.419   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  4898   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     13244         9600            Yes                   
      FO                                                                       
     v                     6458          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   45.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 2.664                        
                                              S                                
Space mean speed in ramp influence area,     S  = -4.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 56.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  =         mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12975          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              577            vph                 
Length of first accel/decel lane            500            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1102           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1610           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12975       577         1102      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3414        152         290       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13794       613         1172      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  6360   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                13794         9600            Yes                   
      Fi   F                                                                   
     v                     6360          4400            Yes                   
      12                                                                       
     v  = v - v            13181         9600            Yes                   
      FO   F   R                                                               
     v                     613           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   54.4    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.353                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 66.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.2    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12514          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     35.0           mph                 
Volume on ramp                              1102           vph                 
Length of first accel/decel lane            500            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     690            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   970            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12514       1102        690       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3293        290         182       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13304       1172        734       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.231   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3068   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     14476         9600            Yes                   
      FO                                                                       
     v                     4240          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   34.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.557                        
                                              S                                
Space mean speed in ramp influence area,     S  = 54.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 46.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 48.6    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           13395          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              690            vph                 
Length of first accel/decel lane            400            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1102           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   970            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        13395       690         1102      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3525        182         290       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          14241       734         1172      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  6623   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                14241         9600            Yes                   
      Fi   F                                                                   
     v                     6623          4400            Yes                   
      12                                                                       
     v  = v - v            13507         9600            Yes                   
      FO   F   R                                                               
     v                     734           2000            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   57.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.494                        
                                              S                                
Space mean speed in ramp influence area,     S  = 56.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 65.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.0    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct(Magnolia)                         
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12843          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1423           vph                 
Length of first accel/decel lane            450            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12843       1423                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                3380        374                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          13654       1513                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.140   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1914   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     15167         9600            Yes                   
      FO                                                                       
     v                     3427          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.401                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 42.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 44.9    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off                                         
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           13057          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1655           vph                 
Length of first accel/decel lane            240            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        13057       1655                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                3436        436                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          13882       1760                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  7045   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                13882         9600            Yes                   
      Fi   F                                                                   
     v                     7045          4400            Yes                   
      12                                                                       
     v  = v - v            12122         9600            Yes                   
      FO   F   R                                                               
     v                     1760          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   62.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.456                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 67.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On                                          
Junction:               Magnolia St& Warner Ave                                
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11733          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1483           vph                 
Length of first accel/decel lane            1600           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11733       1483                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                3088        390                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          12474       1577                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.417   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  5203   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     14051         9600            Yes                   
      FO                                                                       
     v                     6780          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   47.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 3.609                        
                                              S                                
Space mean speed in ramp influence area,     S  = -31.1   mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 55.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  =         mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11878          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1178           vph                 
Length of first accel/decel lane            500            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     378            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1610           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11878       1178        378       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3126        310         99        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12628       1252        402       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  6212   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                12628         9600            Yes                   
      Fi   F                                                                   
     v                     6212          4400            Yes                   
      12                                                                       
     v  = v - v            11376         9600            Yes                   
      FO   F   R                                                               
     v                     1252          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   53.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.411                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 68.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.0    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10936          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     35.0           mph                 
Volume on ramp                              378            vph                 
Length of first accel/decel lane            500            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     597            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   970            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10936       378         597       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2878        99          157       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11627       402         635       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.327   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3800   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     12029         9600            Yes                   
      FO                                                                       
     v                     4202          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   34.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.547                        
                                              S                                
Space mean speed in ramp influence area,     S  = 54.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 53.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11238          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              597            vph                 
Length of first accel/decel lane            400            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     378            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   970            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11238       597         378       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2957        157         99        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11948       635         402       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5567   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                11948         9600            Yes                   
      Fi   F                                                                   
     v                     5567          4400            Yes                   
      12                                                                       
     v  = v - v            11313         9600            Yes                   
      FO   F   R                                                               
     v                     635           2000            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   48.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.485                        
                                              S                                
Space mean speed in ramp influence area,     S  = 56.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 68.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.2    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct(Magnolia)                         
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10761          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              762            vph                 
Length of first accel/decel lane            450            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10761       762                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2832        201                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          11441       810                   pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.228   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2609   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     12251         9600            Yes                   
      FO                                                                       
     v                     3419          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.400                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 50.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.8    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12163          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1643           vph                 
Length of first accel/decel lane            250            ft                  
Length of second accel/decel lane           1600           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12163       1643                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                3201        432                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          12931       1747                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4655   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                12931         9600            Yes                   
      Fi   F                                                                   
     v                     4655          4400            Yes                   
      12                                                                       
     v  = v - v            11184         9600            Yes                   
      FO   F   R                                                               
     v                     1747          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   25.4    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.455                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.7    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On                                          
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10849          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1167           vph                 
Length of first accel/decel lane            610            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10849       1167                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2855        307                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          11534       1241                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.214   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2466   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     12775         9600            Yes                   
      FO                                                                       
     v                     3707          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   30.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.425                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 50.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off                                         
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12406          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1160           vph                 
Length of first accel/decel lane            290            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12406       1160                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                3265        305                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          13190       1233                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  6446   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                13190         9600            Yes                   
      Fi   F                                                                   
     v                     6446          4400            Yes                   
      12                                                                       
     v  = v - v            11957         9600            Yes                   
      FO   F   R                                                               
     v                     1233          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   57.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.409                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 67.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11478          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              813            vph                 
Length of first accel/decel lane            1600           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1059           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1060           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11478       813         1059      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3021        214         279       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12203       864         1126      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.506   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  6178   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     13067         9600            Yes                   
      FO                                                                       
     v                     7042          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   50.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 4.637                        
                                              S                                
Space mean speed in ramp influence area,     S  = -59.8   mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  =         mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12128          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1059           vph                 
Length of first accel/decel lane            670            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     813            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1060           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12128       1059        813       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3192        279         214       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12894       1126        864       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.243   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3134   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     14020         9600            Yes                   
      FO                                                                       
     v                     4260          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   34.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.537                        
                                              S                                
Space mean speed in ramp influence area,     S  = 55.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 48.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 49.9    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12919          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              2078           vph                 
Length of first accel/decel lane            250            ft                  
Length of second accel/decel lane           1600           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12919       2078                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                3400        547                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          13735       2209                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5206   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                13735         9600            Yes                   
      Fi   F                                                                   
     v                     5206          4400            Yes                   
      12                                                                       
     v  = v - v            11526         9600            Yes                   
      FO   F   R                                                               
     v                     2209          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   30.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.497                        
                                              S                                
Space mean speed in ramp influence area,     S  = 56.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On                                          
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11257          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1352           vph                 
Length of first accel/decel lane            610            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11257       1352                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2962        356                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          11968       1437                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.189   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2266   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     13405         9600            Yes                   
      FO                                                                       
     v                     3703          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   29.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.424                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 48.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 50.6    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off                                         
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11774          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1623           vph                 
Length of first accel/decel lane            290            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11774       1623                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                3098        427                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          12518       1726                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  6431   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                12518         9600            Yes                   
      Fi   F                                                                   
     v                     6431          4400            Yes                   
      12                                                                       
     v  = v - v            10792         9600            Yes                   
      FO   F   R                                                               
     v                     1726          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   56.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.453                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 68.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.4    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                          
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10476          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              950            vph                 
Length of first accel/decel lane            1600           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     803            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1060           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10476       950         803       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2757        250         211       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11138       1010        854       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.488   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  5435   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     12148         9600            Yes                   
      FO                                                                       
     v                     6445          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   45.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 2.632                        
                                              S                                
Space mean speed in ramp influence area,     S  = -3.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  =         mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11236          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              803            vph                 
Length of first accel/decel lane            670            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     950            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1060           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11236       803         950       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2957        211         250       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11946       854         1010      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.277   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3310   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     12800         9600            Yes                   
      FO                                                                       
     v                     4164          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   33.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.512                        
                                              S                                
Space mean speed in ramp influence area,     S  = 55.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 51.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.7    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11782          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              908            vph                 
Length of first accel/decel lane            220            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     873            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1600           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11782       908         873       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3101        239         230       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12526       965         928       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  6006   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                12526         9600            Yes                   
      Fi   F                                                                   
     v                     6006          4400            Yes                   
      12                                                                       
     v  = v - v            11561         9600            Yes                   
      FO   F   R                                                               
     v                     965           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   53.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.645                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 68.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.2    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11056          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              873            vph                 
Length of first accel/decel lane            800            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     908            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1600           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11056       873         908       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2909        230         239       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11754       928         965       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.459   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  5390   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     12682         9600            Yes                   
      FO                                                                       
     v                     6318          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   49.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 2.443                        
                                              S                                
Space mean speed in ramp influence area,     S  = 1.6     mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 3.1     mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off                                         
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12503          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1082           vph                 
Length of first accel/decel lane            240            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12503       1082                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                3290        285                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          13293       1150                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  6444   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                13293         9600            Yes                   
      Fi   F                                                                   
     v                     6444          4400            Yes                   
      12                                                                       
     v  = v - v            12143         9600            Yes                   
      FO   F   R                                                               
     v                     1150          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   57.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.402                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 67.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.9    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         9/27/2010                                              
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On                                          
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11638          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              960            vph                 
Length of first accel/decel lane            600            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11638       960                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                3063        253                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          12373       1021                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.239   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2955   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     13394         9600            Yes                   
      FO                                                                       
     v                     3976          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   32.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.475                        
                                              S                                
Space mean speed in ramp influence area,     S  = 56.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 49.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 51.1    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12338          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              812            vph                 
Length of first accel/decel lane            220            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     947            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1600           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12338       812         947       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3247        214         249       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13117       863         1007      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  6206   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                13117         9600            Yes                   
      Fi   F                                                                   
     v                     6206          4400            Yes                   
      12                                                                       
     v  = v - v            12254         9600            Yes                   
      FO   F   R                                                               
     v                     863           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   55.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.636                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 67.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.2    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11689          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              947            vph                 
Length of first accel/decel lane            800            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     812            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1600           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11689       947         812       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3076        249         214       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12427       1007        863       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.449   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  5576   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     13434         9600            Yes                   
      FO                                                                       
     v                     6583          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   51.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 3.100                        
                                              S                                
Space mean speed in ramp influence area,     S  = -16.8   mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 56.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  =         mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off                                         
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11561          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              981            vph                 
Length of first accel/decel lane            240            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11561       981                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                3042        258                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          12291       1043                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5947   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                12291         9600            Yes                   
      Fi   F                                                                   
     v                     5947          4400            Yes                   
      12                                                                       
     v  = v - v            11248         9600            Yes                   
      FO   F   R                                                               
     v                     1043          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   53.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.392                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 68.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         9/27/2010                                              
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On                                          
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10776          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1248           vph                 
Length of first accel/decel lane            600            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10776       1248                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2836        328                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          11457       1327                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.201   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2298   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     12784         9600            Yes                   
      FO                                                                       
     v                     3625          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   29.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.413                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 49.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.0    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off                                         
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11754          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              783            vph                 
Length of first accel/decel lane            240            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11754       783                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                3093        206                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          12496       832                   pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5918   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                12496         9600            Yes                   
      Fi   F                                                                   
     v                     5918          4400            Yes                   
      12                                                                       
     v  = v - v            11664         9600            Yes                   
      FO   F   R                                                               
     v                     832           2000            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   53.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.503                        
                                              S                                
Space mean speed in ramp influence area,     S  = 55.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 67.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.6    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11128          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1008           vph                 
Length of first accel/decel lane            600            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11128       1008                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2928        265                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          11831       1072                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.232   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2750   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     12903         9600            Yes                   
      FO                                                                       
     v                     3822          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   31.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.445                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 50.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.0    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off                                         
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12394          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              671            vph                 
Length of first accel/decel lane            230            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12394       671                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                3262        177                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          13177       713                   pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  6147   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                13177         9600            Yes                   
      Fi   F                                                                   
     v                     6147          4400            Yes                   
      12                                                                       
     v  = v - v            12464         9600            Yes                   
      FO   F   R                                                               
     v                     713           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   55.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.362                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 67.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         9/27/2010                                              
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11858          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              807            vph                 
Length of first accel/decel lane            600            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11858       807                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                3121        212                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          12607       858                   pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.259   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3268   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     13465         9600            Yes                   
      FO                                                                       
     v                     4126          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   33.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.509                        
                                              S                                
Space mean speed in ramp influence area,     S  = 55.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 49.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 51.1    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off                                         
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12446          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              997            vph                 
Length of first accel/decel lane            240            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12446       997                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                3275        262                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          13232       1060                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  6367   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                13232         9600            Yes                   
      Fi   F                                                                   
     v                     6367          4400            Yes                   
      12                                                                       
     v  = v - v            12172         9600            Yes                   
      FO   F   R                                                               
     v                     1060          2000            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   56.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.523                        
                                              S                                
Space mean speed in ramp influence area,     S  = 55.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 67.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.0    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11649          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              956            vph                 
Length of first accel/decel lane            600            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11649       956                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                3066        252                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          12385       1016                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.239   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2966   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     13401         9600            Yes                   
      FO                                                                       
     v                     3982          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   32.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.476                        
                                              S                                
Space mean speed in ramp influence area,     S  = 56.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 49.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 51.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off                                         
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11308          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              698            vph                 
Length of first accel/decel lane            230            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11308       698                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2976        184                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          12022       742                   pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5660   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                12022         9600            Yes                   
      Fi   F                                                                   
     v                     5660          4400            Yes                   
      12                                                                       
     v  = v - v            11280         9600            Yes                   
      FO   F   R                                                               
     v                     742           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   50.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.365                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 68.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.0    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         9/27/2010                                              
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10750          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1014           vph                 
Length of first accel/decel lane            600            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10750       1014                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2829        267                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          11429       1078                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.232   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2648   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     12507         9600            Yes                   
      FO                                                                       
     v                     3726          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   30.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.429                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 50.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.8    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Valley View & Garden Grove                             
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11934          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              938            vph                 
Length of first accel/decel lane            210            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11934       938                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                3141        247                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          12688       997                   pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  6094   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                12688         9600            Yes                   
      Fi   F                                                                   
     v                     6094          4400            Yes                   
      12                                                                       
     v  = v - v            11691         9600            Yes                   
      FO   F   R                                                               
     v                     997           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   54.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.388                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 67.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.4    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/25/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Bolsa Chica Rd                                         
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12694          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1394           vph                 
Length of first accel/decel lane            130            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     5188           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1050           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12694       1394        5188      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3341        367         1365      v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13496       1482        5516      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  6720   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                13496         9600            Yes                   
      Fi   F                                                                   
     v                     6720          4400            Yes                   
      12                                                                       
     v  = v - v            12014         9600            Yes                   
      FO   F   R                                                               
     v                     1482          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   60.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.431                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 67.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.4    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Bolsa Chica Rd                                         
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11535          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1074           vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11535       1074                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                3036        283                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          12264       1142                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.334   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  4093   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     13406         9600            Yes                   
      FO                                                                       
     v                     5235          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   42.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 1.024                        
                                              S                                
Space mean speed in ramp influence area,     S  = 41.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 52.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 47.6    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Valley View & Garden Grove                             
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12414          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1297           vph                 
Length of first accel/decel lane            210            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12414       1297                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                3267        341                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          13198       1379                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  6532   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                13198         9600            Yes                   
      Fi   F                                                                   
     v                     6532          4400            Yes                   
      12                                                                       
     v  = v - v            11819         9600            Yes                   
      FO   F   R                                                               
     v                     1379          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   58.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.422                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 67.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.6    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/25/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Bolsa Chica Rd                                         
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11272          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1169           vph                 
Length of first accel/decel lane            130            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     5168           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1050           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11272       1169        5168      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2966        308         1360      v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11984       1243        5494      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5926   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                11984         9600            Yes                   
      Fi   F                                                                   
     v                     5926          4400            Yes                   
      12                                                                       
     v  = v - v            10741         9600            Yes                   
      FO   F   R                                                               
     v                     1243          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   54.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.410                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 68.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Bolsa Chica Rd                                         
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10278          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1288           vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10278       1288                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2705        339                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          10927       1369                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.305   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3337   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     12296         9600            Yes                   
      FO                                                                       
     v                     4706          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   37.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.723                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.6    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           13898          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              800            vph                 
Length of first accel/decel lane            230            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     852            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1270           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        13898       800         852       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3657        211         224       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          14776       851         906       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5634   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                11821         9600            Yes                   
      Fi   F                                                                   
     v                     5634          4400            Yes                   
      12                                                                       
     v  = v - v            10970         9600            Yes                   
      FO   F   R                                                               
     v                     851           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   50.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.375                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 68.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.0    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 Baseline                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           13398          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              852            vph                 
Length of first accel/decel lane            690            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     800            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1270           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        13398       852         800       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3526        224         211       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          14244       906         851       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.412   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  4842   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     12650         9600            Yes                   
      FO                                                                       
     v                     5748          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   45.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 1.509                        
                                              S                                
Space mean speed in ramp influence area,     S  = 27.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 56.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 38.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           14520          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              983            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane           1500           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     984            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1360           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        14520       983         984       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3821        259         259       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          15437       1045        1046      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3984   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                12350         9600            Yes                   
      Fi   F                                                                   
     v                     3984          4400            No                    
      12                                                                       
     v  = v - v            11305         9600            Yes                   
      FO   F   R                                                               
     v                     1045          3500            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   22.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.652                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.7    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           13905          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              984            vph                 
Length of first accel/decel lane            900            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     983            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1360           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        13905       984         983       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3659        259         259       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          14783       1046        1045      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.310   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3808   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     13329         9600            Yes                   
      FO                                                                       
     v                     4854          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   37.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.740                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 51.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 50.9    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           14025          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1140           vph                 
Length of first accel/decel lane            230            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1072           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1270           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        14025       1140        1072      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3691        300         282       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          14911       1212        1140      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5885   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                11929         9600            Yes                   
      Fi   F                                                                   
     v                     5885          4400            Yes                   
      12                                                                       
     v  = v - v            10717         9600            Yes                   
      FO   F   R                                                               
     v                     1212          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   52.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.407                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 68.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.4    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           13312          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1072           vph                 
Length of first accel/decel lane            690            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1140           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1270           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        13312       1072        1140      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3503        282         300       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          14153       1140        1212      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.383   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  4464   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     12793         9600            Yes                   
      FO                                                                       
     v                     5604          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   44.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 1.345                        
                                              S                                
Space mean speed in ramp influence area,     S  = 32.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 55.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 42.3    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           13608          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              1343           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane           1500           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1170           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1360           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        13608       1343        1170      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3581        353         308       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          14467       1428        1244      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4066   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                11574         9600            Yes                   
      Fi   F                                                                   
     v                     4066          4400            No                    
      12                                                                       
     v  = v - v            10146         9600            Yes                   
      FO   F   R                                                               
     v                     1428          3500            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   23.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.687                        
                                              S                                
Space mean speed in ramp influence area,     S  = 50.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 66.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.7    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12769          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1170           vph                 
Length of first accel/decel lane            900            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1343           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1360           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12769       1170        1343      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3360        308         353       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13575       1244        1428      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.285   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3160   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     12319         9600            Yes                   
      FO                                                                       
     v                     4404          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   33.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.559                        
                                              S                                
Space mean speed in ramp influence area,     S  = 54.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 53.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.8    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              152            vph                 
Length of first accel/decel lane            660            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     379            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   850            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        152         379       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        40          100       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        162         403       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.492   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3608   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7496          9600            No                    
      FO                                                                       
     v                     3770          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   30.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.457                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 65.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              379            vph                 
Length of first accel/decel lane            530            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     152            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   850            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        379         152       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        100         40        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        403         162       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.299   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2191   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7737          9600            No                    
      FO                                                                       
     v                     2594          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.325                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1347           vph                 
Length of first accel/decel lane            160            ft                  
Length of second accel/decel lane           710            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1084           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1680           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1347        1084      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        354         285       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1432        1152      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3105   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3105          4400            No                    
      12                                                                       
     v  = v - v            6436          9600            No                    
      FO   F   R                                                               
     v                     1432          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   21.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.427                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1084           vph                 
Length of first accel/decel lane            1280           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1347           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1680           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1084        1347      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        285         354       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1152        1432      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.391   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2867   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8486          9600            No                    
      FO                                                                       
     v                     4019          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.423                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.0    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              348            vph                 
Length of first accel/decel lane            660            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     248            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   850            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        348         248       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        92          65        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        370         264       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.466   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3417   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7704          9600            No                    
      FO                                                                       
     v                     3787          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   30.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.460                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              248            vph                 
Length of first accel/decel lane            530            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     348            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   850            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        248         348       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        65          92        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        264         370       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.316   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2318   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7598          9600            No                    
      FO                                                                       
     v                     2582          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.325                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              998            vph                 
Length of first accel/decel lane            160            ft                  
Length of second accel/decel lane           710            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1476           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1680           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        998         1476      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        263         388       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1061        1569      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2831   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     2831          4400            No                    
      12                                                                       
     v  = v - v            6807          9600            No                    
      FO   F   R                                                               
     v                     1061          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   19.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.393                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 66.1    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1476           vph                 
Length of first accel/decel lane            1280           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     998            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1680           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1476        998       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        388         263       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1569        1061      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.339   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2485   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8903          9600            No                    
      FO                                                                       
     v                     4054          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.431                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.5    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Fairview Rd & Harbor Blvd                              
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              3107           vph                 
Length of first accel/decel lane            170            ft                  
Length of second accel/decel lane           1060           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        3107                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2434        818                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          9834        3303                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4490   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     4490          4400            Yes                   
      12                                                                       
     v  = v - v            4565          9600            No                    
      FO   F   R                                                               
     v                     3303          3800            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   30.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.725                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 74.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.9    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              794            vph                 
Length of first accel/decel lane            670            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     522            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1730           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        794         522       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        209         137       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        844         555       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.278   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2041   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8178          9600            No                    
      FO                                                                       
     v                     2885          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.331                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              820            vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane           330            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1393           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1330           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        820         1393      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        216         367       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        872         1481      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2691   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     2691          4400            No                    
      12                                                                       
     v  = v - v            6996          9600            No                    
      FO   F   R                                                               
     v                     872           4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   21.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.376                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 66.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1444           vph                 
Length of first accel/decel lane            710            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1347           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2250           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1444        1347      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        380         354       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1535        1432      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.202   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1480   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8869          9600            No                    
      FO                                                                       
     v                     3015          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.337                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.0    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Fairview Rd & Harbor Blvd                              
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              3625           vph                 
Length of first accel/decel lane            170            ft                  
Length of second accel/decel lane           1060           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        3625                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2434        954                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          9834        3854                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4898   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     4898          4400            Yes                   
      12                                                                       
     v  = v - v            4014          9600            No                    
      FO   F   R                                                               
     v                     3854          3800            Yes                   
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   33.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.775                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 74.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 55.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              769            vph                 
Length of first accel/decel lane            670            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     628            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1730           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        769         628       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        202         165       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        818         668       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.282   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2065   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8152          9600            No                    
      FO                                                                       
     v                     2883          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.330                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              865            vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane           330            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     777            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1330           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        865         777       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        228         204       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        920         826       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2726   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     2726          4400            No                    
      12                                                                       
     v  = v - v            6948          9600            No                    
      FO   F   R                                                               
     v                     920           4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   22.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.381                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 66.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1092           vph                 
Length of first accel/decel lane            710            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     998            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2250           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1092        998       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        287         263       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1161        1061      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.249   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1823   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8495          9600            No                    
      FO                                                                       
     v                     2984          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.334                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.7    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              522            vph                 
Length of first accel/decel lane            640            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     794            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1730           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        522         794       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        137         209       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        555         844       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.434   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3182   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7889          9600            No                    
      FO                                                                       
     v                     3737          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   30.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.453                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Hyland Ave                                             
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              750            vph                 
Length of first accel/decel lane            770            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     522            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1880           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        750         522       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        197         137       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        797         555       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.309   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2266   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8131          9600            No                    
      FO                                                                       
     v                     3063          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.335                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1251           vph                 
Length of first accel/decel lane            180            ft                  
Length of second accel/decel lane           1475           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1007           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1425           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1251        1007      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        329         265       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1330        1071      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3030   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3030          4400            No                    
      12                                                                       
     v  = v - v            6538          9600            No                    
      FO   F   R                                                               
     v                     1330          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   13.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.418                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.6    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1007           vph                 
Length of first accel/decel lane            530            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1393           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1220           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1007        1393      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        265         367       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1071        1481      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.215   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1579   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8405          9600            No                    
      FO                                                                       
     v                     2650          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.329                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.3    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1393           vph                 
Length of first accel/decel lane            850            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1007           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1220           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1393        1007      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        367         265       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1481        1071      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.243   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1784   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8815          9600            No                    
      FO                                                                       
     v                     3265          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.347                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.5    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              628            vph                 
Length of first accel/decel lane            640            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     769            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1730           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        628         769       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        165         202       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        668         818       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.420   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3078   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8002          9600            No                    
      FO                                                                       
     v                     3746          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   30.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.454                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.7    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Hyland Ave                                             
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              957            vph                 
Length of first accel/decel lane            770            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     628            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1880           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        957         628       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        252         165       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1017        668       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.281   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2064   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8351          9600            No                    
      FO                                                                       
     v                     3081          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.337                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1180           vph                 
Length of first accel/decel lane            180            ft                  
Length of second accel/decel lane           1475           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1081           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1425           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1180        1081      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        311         284       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1255        1149      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2974   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     2974          4400            No                    
      12                                                                       
     v  = v - v            6613          9600            No                    
      FO   F   R                                                               
     v                     1255          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   13.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.411                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1081           vph                 
Length of first accel/decel lane            530            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     777            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1220           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1081        777       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        284         204       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1149        826       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.205   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1507   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8483          9600            No                    
      FO                                                                       
     v                     2656          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.329                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              777            vph                 
Length of first accel/decel lane            850            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1081           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1220           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        777         1081      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        204         284       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        826         1149      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.325   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2385   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8160          9600            No                    
      FO                                                                       
     v                     3211          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.341                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.6    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/14/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              1679           vph                 
Length of first accel/decel lane            170            ft                  
Length of second accel/decel lane           1910           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     318            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1560           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1679        318       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        442         84        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1785        338       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3367   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3367          4400            No                    
      12                                                                       
     v  = v - v            6083          9600            No                    
      FO   F   R                                                               
     v                     1785          3800            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   13.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.589                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.7    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              318            vph                 
Length of first accel/decel lane            560            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1679           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1560           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        318         1679      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        84          442       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        338         1785      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.314   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2305   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7672          9600            No                    
      FO                                                                       
     v                     2643          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.325                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.7    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              639            vph                 
Length of first accel/decel lane            200            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     2565           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1320           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        639         2565      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        168         675       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        679         2727      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3813   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3813          4400            No                    
      12                                                                       
     v  = v - v            7189          9600            No                    
      FO   F   R                                                               
     v                     679           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   35.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.359                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.9    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/14/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              2565           vph                 
Length of first accel/decel lane            2000           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     639            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1320           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        2565        639       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        675         168       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        2727        679       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.769   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  5639   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10061         9600            Yes                   
      FO                                                                       
     v                     8366          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   56.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 16.985                       
                                              S                                
Space mean speed in ramp influence area,     S  = -405.6  mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 68.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 2498.6  mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/14/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              2395           vph                 
Length of first accel/decel lane            170            ft                  
Length of second accel/decel lane           1910           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     714            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1560           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        2395        714       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        630         188       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        2546        759       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3930   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3930          4400            No                    
      12                                                                       
     v  = v - v            5322          9600            No                    
      FO   F   R                                                               
     v                     2546          3800            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   17.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.657                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              714            vph                 
Length of first accel/decel lane            560            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     2395           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1560           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        714         2395      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        188         630       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        759         2546      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.262   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1919   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8093          9600            No                    
      FO                                                                       
     v                     2678          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.327                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.0    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              504            vph                 
Length of first accel/decel lane            200            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     2330           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1320           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        504         2330      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        133         613       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        536         2477      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3733   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3733          4400            No                    
      12                                                                       
     v  = v - v            7332          9600            No                    
      FO   F   R                                                               
     v                     536           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   34.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.346                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 66.2    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/14/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              2330           vph                 
Length of first accel/decel lane            2000           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     504            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1320           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        2330        504       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        613         133       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        2477        536       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.800   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  5868   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9811          9600            Yes                   
      FO                                                                       
     v                     8345          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   56.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 16.636                       
                                              S                                
Space mean speed in ramp influence area,     S  = -395.8  mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 86038.2 mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/14/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off                                         
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1329           vph                 
Length of first accel/decel lane            1600           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1329                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2434        350                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          9834        1413                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4227   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     4227          4400            No                    
      12                                                                       
     v  = v - v            6455          9600            No                    
      FO   F   R                                                               
     v                     1413          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   26.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.425                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.4    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On                                          
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           7400           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1298           vph                 
Length of first accel/decel lane            560            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7400        1298                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                1947        342                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          7867        1380                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.184   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1448   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9247          9600            No                    
      FO                                                                       
     v                     2828          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.337                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off                                         
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           7400           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              853            vph                 
Length of first accel/decel lane            210            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1379           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2490           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7400        853         1379      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                1947        224         363       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          7867        907         1466      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3942   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7867          9600            No                    
      Fi   F                                                                   
     v                     3942          4400            No                    
      12                                                                       
     v  = v - v            6960          9600            No                    
      FO   F   R                                                               
     v                     907           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   36.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.380                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/14/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                          
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           7400           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1379           vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1152           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1450           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7400        1379        1152      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                1947        363         303       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          7867        1466        1225      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.704   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  5535   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9333          9600            No                    
      FO                                                                       
     v                     7001          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   50.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 4.527                        
                                              S                                
Space mean speed in ramp influence area,     S  = -56.8   mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 67.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  =         mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1152           vph                 
Length of first accel/decel lane            740            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1379           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1450           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1152        1379      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        303         363       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1225        1466      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.248   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1819   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8559          9600            No                    
      FO                                                                       
     v                     3044          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.336                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.7    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/14/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off                                         
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1622           vph                 
Length of first accel/decel lane            1600           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1622                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2434        427                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          9834        1724                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4403   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     4403          4400            Yes                   
      12                                                                       
     v  = v - v            6144          9600            No                    
      FO   F   R                                                               
     v                     1724          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   27.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.453                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.6    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On                                          
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           7400           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1427           vph                 
Length of first accel/decel lane            560            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7400        1427                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                1947        376                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          7867        1517                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.167   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1313   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9384          9600            No                    
      FO                                                                       
     v                     2830          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.337                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 57.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off                                         
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           7400           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1003           vph                 
Length of first accel/decel lane            210            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     752            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2490           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7400        1003        752       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                1947        264         198       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          7867        1066        799       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4031   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7867          9600            No                    
      Fi   F                                                                   
     v                     4031          4400            No                    
      12                                                                       
     v  = v - v            6801          9600            No                    
      FO   F   R                                                               
     v                     1066          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   37.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.394                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.1    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/14/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                          
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           7400           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              752            vph                 
Length of first accel/decel lane            1500           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     774            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1450           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7400        752         774       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                1947        198         204       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          7867        799         823       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.787   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  6191   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8666          9600            No                    
      FO                                                                       
     v                     6990          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   50.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 4.480                        
                                              S                                
Space mean speed in ramp influence area,     S  = -55.4   mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 68.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  =         mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              774            vph                 
Length of first accel/decel lane            740            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     752            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1450           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        774         752       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        204         198       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        823         799       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.298   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2188   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8157          9600            No                    
      FO                                                                       
     v                     3011          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.334                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.4    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off                                         
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           7400           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              779            vph                 
Length of first accel/decel lane            240            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7400        779                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                1947        205                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          7867        828                   pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3897   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7867          9600            No                    
      Fi   F                                                                   
     v                     3897          4400            No                    
      12                                                                       
     v  = v - v            7039          9600            No                    
      FO   F   R                                                               
     v                     828           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   35.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.373                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.6    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/14/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On                                          
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           7400           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1467           vph                 
Length of first accel/decel lane            1600           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7400        1467                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                1947        386                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          7867        1560                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.419   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3298   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9427          9600            No                    
      FO                                                                       
     v                     4858          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   32.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.679                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           7400           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              577            vph                 
Length of first accel/decel lane            500            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1102           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1610           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7400        577         1102      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                1947        152         290       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          7867        613         1172      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3776   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7867          9600            No                    
      Fi   F                                                                   
     v                     3776          4400            No                    
      12                                                                       
     v  = v - v            7254          9600            No                    
      FO   F   R                                                               
     v                     613           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   32.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.353                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 66.1    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           7400           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     35.0           mph                 
Volume on ramp                              1102           vph                 
Length of first accel/decel lane            500            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     690            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   970            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7400        1102        690       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                1947        290         182       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          7867        1172        734       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.231   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1814   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9039          9600            No                    
      FO                                                                       
     v                     2986          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.363                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.3    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           7400           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              690            vph                 
Length of first accel/decel lane            400            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1102           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   970            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7400        690         1102      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                1947        182         290       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          7867        734         1172      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3844   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7867          9600            No                    
      Fi   F                                                                   
     v                     3844          4400            No                    
      12                                                                       
     v  = v - v            7133          9600            No                    
      FO   F   R                                                               
     v                     734           2000            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   33.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.494                        
                                              S                                
Space mean speed in ramp influence area,     S  = 56.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.6    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct(Magnolia)                         
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           7400           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1423           vph                 
Length of first accel/decel lane            450            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7400        1423                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                1947        374                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          7867        1513                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.140   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1103   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9380          9600            No                    
      FO                                                                       
     v                     2616          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.334                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 57.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.0    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off                                         
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           7400           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1655           vph                 
Length of first accel/decel lane            240            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7400        1655                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                1947        436                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          7867        1760                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4423   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7867          9600            No                    
      Fi   F                                                                   
     v                     4423          4400            Yes                   
      12                                                                       
     v  = v - v            6107          9600            No                    
      FO   F   R                                                               
     v                     1760          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   40.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.456                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 74.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/14/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On                                          
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           7400           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1483           vph                 
Length of first accel/decel lane            1600           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7400        1483                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                1947        390                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          7867        1577                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.417   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3281   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9444          9600            No                    
      FO                                                                       
     v                     4858          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   32.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.679                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           7400           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1178           vph                 
Length of first accel/decel lane            500            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     378            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1610           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7400        1178        378       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                1947        310         99        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          7867        1252        402       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4136   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7867          9600            No                    
      Fi   F                                                                   
     v                     4136          4400            No                    
      12                                                                       
     v  = v - v            6615          9600            No                    
      FO   F   R                                                               
     v                     1252          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   35.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.411                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.7    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           7400           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     35.0           mph                 
Volume on ramp                              378            vph                 
Length of first accel/decel lane            500            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     597            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   970            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7400        378         597       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                1947        99          157       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          7867        402         635       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.327   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2571   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8269          9600            No                    
      FO                                                                       
     v                     2973          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.362                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           7400           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              597            vph                 
Length of first accel/decel lane            400            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     378            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   970            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7400        597         378       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                1947        157         99        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          7867        635         402       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3788   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7867          9600            No                    
      Fi   F                                                                   
     v                     3788          4400            No                    
      12                                                                       
     v  = v - v            7232          9600            No                    
      FO   F   R                                                               
     v                     635           2000            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   33.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.485                        
                                              S                                
Space mean speed in ramp influence area,     S  = 56.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct(Magnolia)                         
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           7400           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              762            vph                 
Length of first accel/decel lane            450            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7400        762                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                1947        201                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          7867        810                   pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.228   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1794   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8677          9600            No                    
      FO                                                                       
     v                     2604          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.333                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.5    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/14/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           7400           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1643           vph                 
Length of first accel/decel lane            250            ft                  
Length of second accel/decel lane           1600           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7400        1643                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                1947        432                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          7867        1747                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3338   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7867          9600            No                    
      Fi   F                                                                   
     v                     3338          4400            No                    
      12                                                                       
     v  = v - v            6120          9600            No                    
      FO   F   R                                                               
     v                     1747          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   14.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.455                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On                                          
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           7400           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1167           vph                 
Length of first accel/decel lane            610            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7400        1167                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                1947        307                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          7867        1241                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.214   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1682   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9108          9600            No                    
      FO                                                                       
     v                     2923          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.339                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.3    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off                                         
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           7400           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1160           vph                 
Length of first accel/decel lane            290            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7400        1160                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                1947        305                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          7867        1233                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4125   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7867          9600            No                    
      Fi   F                                                                   
     v                     4125          4400            No                    
      12                                                                       
     v  = v - v            6634          9600            No                    
      FO   F   R                                                               
     v                     1233          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   37.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.409                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/14/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           7400           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              813            vph                 
Length of first accel/decel lane            1600           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1059           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1060           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7400        813         1059      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                1947        214         279       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          7867        864         1126      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.506   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3983   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8731          9600            No                    
      FO                                                                       
     v                     4847          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   32.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.674                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           7400           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1059           vph                 
Length of first accel/decel lane            670            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     813            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1060           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7400        1059        813       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                1947        279         214       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          7867        1126        864       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.243   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1912   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8993          9600            No                    
      FO                                                                       
     v                     3038          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.342                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.7    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/14/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           7400           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              2078           vph                 
Length of first accel/decel lane            250            ft                  
Length of second accel/decel lane           1600           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7400        2078                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                1947        547                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          7867        2209                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3680   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7867          9600            No                    
      Fi   F                                                                   
     v                     3680          4400            No                    
      12                                                                       
     v  = v - v            5658          9600            No                    
      FO   F   R                                                               
     v                     2209          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   17.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.497                        
                                              S                                
Space mean speed in ramp influence area,     S  = 56.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On                                          
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           7400           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1352           vph                 
Length of first accel/decel lane            610            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7400        1352                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                1947        356                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          7867        1437                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.189   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1489   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9304          9600            No                    
      FO                                                                       
     v                     2926          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.339                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off                                         
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           7400           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1623           vph                 
Length of first accel/decel lane            290            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7400        1623                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                1947        427                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          7867        1726                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4403   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7867          9600            No                    
      Fi   F                                                                   
     v                     4403          4400            Yes                   
      12                                                                       
     v  = v - v            6141          9600            No                    
      FO   F   R                                                               
     v                     1726          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   39.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.453                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.6    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/14/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                          
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           7400           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              950            vph                 
Length of first accel/decel lane            1600           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     803            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1060           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7400        950         803       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                1947        250         211       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          7867        1010        854       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.488   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3839   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8877          9600            No                    
      FO                                                                       
     v                     4849          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   32.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.675                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           7400           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              803            vph                 
Length of first accel/decel lane            670            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     950            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1060           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7400        803         950       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                1947        211         250       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          7867        854         1010      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.277   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2180   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8721          9600            No                    
      FO                                                                       
     v                     3034          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.342                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.3    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           7400           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              908            vph                 
Length of first accel/decel lane            220            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     873            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1600           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7400        908         873       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                1947        239         230       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          7867        965         928       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3974   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7867          9600            No                    
      Fi   F                                                                   
     v                     3974          4400            No                    
      12                                                                       
     v  = v - v            6902          9600            No                    
      FO   F   R                                                               
     v                     965           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   36.4    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.645                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.6    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           7400           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              873            vph                 
Length of first accel/decel lane            800            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     908            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1600           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7400        873         908       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                1947        230         239       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          7867        928         965       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.459   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3608   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8795          9600            No                    
      FO                                                                       
     v                     4536          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   35.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  E               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.645                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off                                         
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           7400           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1082           vph                 
Length of first accel/decel lane            240            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7400        1082                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                1947        285                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          7867        1150                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4079   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7867          9600            No                    
      Fi   F                                                                   
     v                     4079          4400            No                    
      12                                                                       
     v  = v - v            6717          9600            No                    
      FO   F   R                                                               
     v                     1150          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   37.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.402                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.0    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         9/27/2010                                              
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On                                          
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           7400           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              960            vph                 
Length of first accel/decel lane            600            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7400        960                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                1947        253                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          7867        1021                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.239   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1879   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8888          9600            No                    
      FO                                                                       
     v                     2900          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.338                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.7    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           7400           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              812            vph                 
Length of first accel/decel lane            220            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     947            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1600           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7400        812         947       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                1947        214         249       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          7867        863         1007      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3917   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7867          9600            No                    
      Fi   F                                                                   
     v                     3917          4400            No                    
      12                                                                       
     v  = v - v            7004          9600            No                    
      FO   F   R                                                               
     v                     863           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   36.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.636                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.9    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           7400           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              947            vph                 
Length of first accel/decel lane            800            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     812            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1600           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7400        947         812       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                1947        249         214       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          7867        1007        863       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.449   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3530   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8874          9600            No                    
      FO                                                                       
     v                     4537          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   35.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  E               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.645                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off                                         
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           7400           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              981            vph                 
Length of first accel/decel lane            240            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7400        981                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                1947        258                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          7867        1043                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4018   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7867          9600            No                    
      Fi   F                                                                   
     v                     4018          4400            No                    
      12                                                                       
     v  = v - v            6824          9600            No                    
      FO   F   R                                                               
     v                     1043          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   36.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.392                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.2    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         9/27/2010                                              
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On                                          
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           7400           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1248           vph                 
Length of first accel/decel lane            600            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7400        1248                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                1947        328                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          7867        1327                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.201   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1578   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9194          9600            No                    
      FO                                                                       
     v                     2905          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.338                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.1    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off                                         
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           7400           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              783            vph                 
Length of first accel/decel lane            240            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7400        783                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                1947        206                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          7867        832                   pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3899   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7867          9600            No                    
      Fi   F                                                                   
     v                     3899          4400            No                    
      12                                                                       
     v  = v - v            7035          9600            No                    
      FO   F   R                                                               
     v                     832           2000            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   35.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.503                        
                                              S                                
Space mean speed in ramp influence area,     S  = 55.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.4    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           7400           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1008           vph                 
Length of first accel/decel lane            600            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7400        1008                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                1947        265                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          7867        1072                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.232   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1829   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8939          9600            No                    
      FO                                                                       
     v                     2901          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.338                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.6    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off                                         
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           7400           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              671            vph                 
Length of first accel/decel lane            230            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7400        671                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                1947        177                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          7867        713                   pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3832   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7867          9600            No                    
      Fi   F                                                                   
     v                     3832          4400            No                    
      12                                                                       
     v  = v - v            7154          9600            No                    
      FO   F   R                                                               
     v                     713           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   35.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.362                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.9    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         9/27/2010                                              
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           7400           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              807            vph                 
Length of first accel/decel lane            600            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7400        807                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                1947        212                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          7867        858                   pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.259   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2039   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8725          9600            No                    
      FO                                                                       
     v                     2897          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.338                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.0    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off                                         
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           7400           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              997            vph                 
Length of first accel/decel lane            240            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7400        997                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                1947        262                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          7867        1060                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4028   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7867          9600            No                    
      Fi   F                                                                   
     v                     4028          4400            No                    
      12                                                                       
     v  = v - v            6807          9600            No                    
      FO   F   R                                                               
     v                     1060          2000            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   36.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.523                        
                                              S                                
Space mean speed in ramp influence area,     S  = 55.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           7400           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              956            vph                 
Length of first accel/decel lane            600            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7400        956                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                1947        252                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          7867        1016                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.239   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1884   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8883          9600            No                    
      FO                                                                       
     v                     2900          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.338                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.7    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off                                         
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           7400           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              698            vph                 
Length of first accel/decel lane            230            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7400        698                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                1947        184                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          7867        742                   pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3848   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7867          9600            No                    
      Fi   F                                                                   
     v                     3848          4400            No                    
      12                                                                       
     v  = v - v            7125          9600            No                    
      FO   F   R                                                               
     v                     742           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   35.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.365                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         9/27/2010                                              
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           7400           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1014           vph                 
Length of first accel/decel lane            600            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7400        1014                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                1947        267                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          7867        1078                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.232   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1823   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8945          9600            No                    
      FO                                                                       
     v                     2901          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.338                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.6    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Valley View & Garden Grove                             
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           7400           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              938            vph                 
Length of first accel/decel lane            210            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7400        938                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                1947        247                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          7867        997                   pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3992   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7867          9600            No                    
      Fi   F                                                                   
     v                     3992          4400            No                    
      12                                                                       
     v  = v - v            6870          9600            No                    
      FO   F   R                                                               
     v                     997           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   36.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.388                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/25/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Bolsa Chica Rd                                         
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           7400           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1394           vph                 
Length of first accel/decel lane            130            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     5188           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1050           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7400        1394        5188      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                1947        367         1365      v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          7867        1482        5516      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4266   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7867          9600            No                    
      Fi   F                                                                   
     v                     4266          4400            No                    
      12                                                                       
     v  = v - v            6385          9600            No                    
      FO   F   R                                                               
     v                     1482          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   39.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.431                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.2    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Bolsa Chica Rd                                         
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           7400           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1074           vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7400        1074                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                1947        283                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          7867        1142                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.334   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2625   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9009          9600            No                    
      FO                                                                       
     v                     3767          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   30.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.461                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.6    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Valley View & Garden Grove                             
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           7400           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1297           vph                 
Length of first accel/decel lane            210            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7400        1297                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                1947        341                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          7867        1379                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4208   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7867          9600            No                    
      Fi   F                                                                   
     v                     4208          4400            No                    
      12                                                                       
     v  = v - v            6488          9600            No                    
      FO   F   R                                                               
     v                     1379          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   38.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.422                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.4    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/25/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Bolsa Chica Rd                                         
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           7400           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1169           vph                 
Length of first accel/decel lane            130            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     5168           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1050           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7400        1169        5168      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                1947        308         1360      v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          7867        1243        5494      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4131   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7867          9600            No                    
      Fi   F                                                                   
     v                     4131          4400            No                    
      12                                                                       
     v  = v - v            6624          9600            No                    
      FO   F   R                                                               
     v                     1243          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   38.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.410                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Bolsa Chica Rd                                         
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  4                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           7400           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1288           vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7400        1288                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                1947        339                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          7867        1369                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.305   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2402   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9236          9600            No                    
      FO                                                                       
     v                     3771          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   30.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.461                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.3    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              800            vph                 
Length of first accel/decel lane            230            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     852            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1270           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        800         852       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        211         224       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        851         906       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3910   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3910          4400            No                    
      12                                                                       
     v  = v - v            7017          9600            No                    
      FO   F   R                                                               
     v                     851           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   35.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.375                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.6    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              852            vph                 
Length of first accel/decel lane            690            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     800            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1270           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        852         800       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        224         211       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        906         851       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.412   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3024   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8240          9600            No                    
      FO                                                                       
     v                     3930          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   31.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.485                        
                                              S                                
Space mean speed in ramp influence area,     S  = 56.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/14/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              983            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane           1500           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     984            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1360           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        983         984       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        259         259       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1045        1046      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2819   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     2819          4400            No                    
      12                                                                       
     v  = v - v            6823          9600            No                    
      FO   F   R                                                               
     v                     1045          3500            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   12.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.652                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.6    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              984            vph                 
Length of first accel/decel lane            900            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     983            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1360           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        984         983       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        259         259       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1046        1045      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.310   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2274   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8380          9600            No                    
      FO                                                                       
     v                     3320          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.348                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.4    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1140           vph                 
Length of first accel/decel lane            230            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1072           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1270           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1140        1072      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        300         282       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1212        1140      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4114   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     4114          4400            No                    
      12                                                                       
     v  = v - v            6656          9600            No                    
      FO   F   R                                                               
     v                     1212          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   37.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.407                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1072           vph                 
Length of first accel/decel lane            690            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1140           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1270           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1072        1140      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        282         300       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1140        1212      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.383   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2809   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8474          9600            No                    
      FO                                                                       
     v                     3949          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   31.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.489                        
                                              S                                
Space mean speed in ramp influence area,     S  = 56.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.0    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/14/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              1343           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane           1500           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1170           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1360           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1343        1170      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        353         308       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1428        1244      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3102   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3102          4400            No                    
      12                                                                       
     v  = v - v            6440          9600            No                    
      FO   F   R                                                               
     v                     1428          3500            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   14.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.687                        
                                              S                                
Space mean speed in ramp influence area,     S  = 50.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/27/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 No Build Constrained Vol                          
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1170           vph                 
Length of first accel/decel lane            900            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1343           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1360           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1170        1343      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        308         353       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1244        1428      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.285   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2092   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8578          9600            No                    
      FO                                                                       
     v                     3336          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.350                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.0    mph                  
_______________________________________________________________________________
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                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/27/2010                                             
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Btn EB SR-22 and Seal Beach                            
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  3                                  
Weaving segment length, L                   2250           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.26                               
Weaving ratio, R                            0.50                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              2100    2295    783     779     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                553     604     206     205     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           2232    2439    832     828     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.60         0.36                       
Weaving and non-weaving speeds, Si     52.55        59.12                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          0.77                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               57.25  mph                              
Weaving segment density, D             36.86  pc/mi/ln                         
Level of service, LOS                  E                                       
Capacity of base condition, cb         6999   pc/h                             
Capacity as a 15-minute flow rate, c   6930   pc/h                             
Capacity as a full-hour volume, ch     6583   pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1660           4000            a        
Average flow rate (pcphpl)             2110           2400            b        
Volume ratio, VR                       0.26           0.80            c        
Weaving ratio, R                       0.50            N/A            d        
Weaving length (ft)                    2250           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/27/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Btn EB SR-22 and Seal Beach                            
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  3                                  
Weaving segment length, L                   2250           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.42                               
Weaving ratio, R                            0.47                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1527    1848    1143    1264    veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                402     486     301     333     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1623    1964    1215    1343    pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.75         0.70                       
Weaving and non-weaving speeds, Si     49.20        50.36                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.38                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               49.87  mph                              
Weaving segment density, D             41.07  pc/mi/ln                         
Level of service, LOS                  E                                       
Capacity of base condition, cb         6370   pc/h                             
Capacity as a 15-minute flow rate, c   6307   pc/h                             
Capacity as a full-hour volume, ch     5992   pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  2558           4000            a        
Average flow rate (pcphpl)             2048           2400            b        
Volume ratio, VR                       0.42           0.80            c        
Weaving ratio, R                       0.47            N/A            d        
Weaving length (ft)                    2250           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

I‐405 Southbound 
Harbor Boulevard to Fairview Road 

Weaving Analysis 
 

 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/27/2010                                             
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Btn Harbor and Fairview                                
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1480           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.49                               
Weaving ratio, R                            0.28                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              2056    0       549     1393    veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                541     0       144     367     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           2185    0       583     1480    pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           1.06         1.19                       
Weaving and non-weaving speeds, Si     44.13        42.43                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.23                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               43.24  mph                              
Weaving segment density, D             49.12  pc/mi/ln                         
Level of service, LOS                  F                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  2063           4000            a        
Average flow rate (pcphpl)             2124           2400            b        
Volume ratio, VR                       0.49           0.80            c        
Weaving ratio, R                       0.28            N/A            d        
Weaving length (ft)                    1480           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/27/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Btn Harbor and Fairview                                
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1480           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.48                               
Weaving ratio, R                            0.43                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1478    0       580     777     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                389     0       153     204     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1571    0       616     826     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.82         0.82                       
Weaving and non-weaving speeds, Si     47.89        48.00                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.16                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               47.94  mph                              
Weaving segment density, D             31.42  pc/mi/ln                         
Level of service, LOS                  D                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1442           4000            a        
Average flow rate (pcphpl)             1506           2400            b        
Volume ratio, VR                       0.48           0.80            c        
Weaving ratio, R                       0.43            N/A            d        
Weaving length (ft)                    1480           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SR‐73 Northbound 
Bear Street to Fairview Road 

Weaving Analysis 
 

 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         3/24/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  SR-73 Northbound                                       
Weaving Location:       Btn Bear and Fairview                                  
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1170           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.56                               
Weaving ratio, R                            0.43                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              846     0       620     464     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                223     0       163     122     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           899     0       659     493     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.80         0.87                       
Weaving and non-weaving speeds, Si     48.35        47.09                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.41                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               47.79  mph                              
Weaving segment density, D             21.46  pc/mi/ln                         
Level of service, LOS                  C                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1152           4000            a        
Average flow rate (pcphpl)             1025           2400            b        
Volume ratio, VR                       0.56           0.80            c        
Weaving ratio, R                       0.43            N/A            d        
Weaving length (ft)                    1170           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         3/24/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  SR-73 Northbound                                       
Weaving Location:       Btn Bear and Fairview                                  
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1170           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.43                               
Weaving ratio, R                            0.44                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1451    0       614     480     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                382     0       162     126     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1542    0       652     510     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.80         0.68                       
Weaving and non-weaving speeds, Si     48.36        50.82                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.09                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               49.73  mph                              
Weaving segment density, D             27.19  pc/mi/ln                         
Level of service, LOS                  C                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1162           4000            a        
Average flow rate (pcphpl)             1352           2400            b        
Volume ratio, VR                       0.43           0.80            c        
Weaving ratio, R                       0.44            N/A            d        
Weaving length (ft)                    1170           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SR‐73 Southbound 
Fairview Road to Bear Street 

Weaving Analysis 
 

 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         3/24/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  SR-73 Southbound                                       
Weaving Location:       Btn Fairview and Bear                                  
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1170           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.34                               
Weaving ratio, R                            0.49                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1405    482     493     481     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                370     127     130     127     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1493    512     524     511     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.75         0.52                       
Weaving and non-weaving speeds, Si     49.25        54.59                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          0.86                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               52.64  mph                              
Weaving segment density, D             28.87  pc/mi/ln                         
Level of service, LOS                  D                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1035           4000            a        
Average flow rate (pcphpl)             1520           2400            b        
Volume ratio, VR                       0.34           0.80            c        
Weaving ratio, R                       0.49            N/A            d        
Weaving length (ft)                    1170           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         3/24/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  SR-73 Southbound                                       
Weaving Location:       Btn Fairview and Bear                                  
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1170           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.48                               
Weaving ratio, R                            0.36                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              725     364     642     364     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                191     96      169     96      v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           770     386     682     386     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.75         0.68                       
Weaving and non-weaving speeds, Si     49.25        50.63                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.20                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               49.96  mph                              
Weaving segment density, D             22.26  pc/mi/ln                         
Level of service, LOS                  C                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1068           4000            a        
Average flow rate (pcphpl)             1112           2400            b        
Volume ratio, VR                       0.48           0.80            c        
Weaving ratio, R                       0.36            N/A            d        
Weaving length (ft)                    1170           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
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                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/27/2010                                             
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Btn EB SR-22 and Seal Beach                            
Jurisdiction:                                                                  
Analysis Year:          2040 No Build (Constrained)                            
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  3                                  
Weaving segment length, L                   2250           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.42                               
Weaving ratio, R                            0.38                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1067    1779    783     1295    veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                281     468     206     341     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1134    1891    832     1376    pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.68         0.61                       
Weaving and non-weaving speeds, Si     50.72        52.32                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.37                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               51.63  mph                              
Weaving segment density, D             33.79  pc/mi/ln                         
Level of service, LOS                  D                                       
Capacity of base condition, cb         6345   pc/h                             
Capacity as a 15-minute flow rate, c   6282   pc/h                             
Capacity as a full-hour volume, ch     5968   pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  2208           4000            a        
Average flow rate (pcphpl)             1744           2400            b        
Volume ratio, VR                       0.42           0.80            c        
Weaving ratio, R                       0.38            N/A            d        
Weaving length (ft)                    2250           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/27/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Btn EB SR-22 and Seal Beach                            
Jurisdiction:                                                                  
Analysis Year:          2040 No Build (Constrained)                            
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  3                                  
Weaving segment length, L                   2250           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.57                               
Weaving ratio, R                            0.41                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              707     1438    1143    1647    veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                186     378     301     433     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           751     1528    1215    1751    pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.84         1.09                       
Weaving and non-weaving speeds, Si     47.58        43.78                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.97                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               45.85  mph                              
Weaving segment density, D             38.13  pc/mi/ln                         
Level of service, LOS                  E                                       
Capacity of base condition, cb         5762   pc/h                             
Capacity as a 15-minute flow rate, c   5705   pc/h                             
Capacity as a full-hour volume, ch     5420   pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  2966           4000            a        
Average flow rate (pcphpl)             1748           2400            b        
Volume ratio, VR                       0.57           0.80            c        
Weaving ratio, R                       0.41            N/A            d        
Weaving length (ft)                    2250           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

I‐405 Southbound 
Harbor Boulevard to Fairview Road 

Weaving Analysis 
 

 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/27/2010                                             
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Btn Harbor and Fairview                                
Jurisdiction:                                                                  
Analysis Year:          2040 No Build (Constrained)                            
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1480           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.60                               
Weaving ratio, R                            0.28                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1301    0       549     1393    veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                342     0       144     367     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1383    0       583     1480    pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           1.08         1.50                       
Weaving and non-weaving speeds, Si     43.91        39.05                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.50                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               41.82  mph                              
Weaving segment density, D             41.20  pc/mi/ln                         
Level of service, LOS                  E                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  2063           4000            a        
Average flow rate (pcphpl)             1723           2400            b        
Volume ratio, VR                       0.60           0.80            c        
Weaving ratio, R                       0.28            N/A            d        
Weaving length (ft)                    1480           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/27/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Btn Harbor and Fairview                                
Jurisdiction:                                                                  
Analysis Year:          2040 No Build  (Constrained)                           
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1480           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.52                               
Weaving ratio, R                            0.43                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1270    0       580     777     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                334     0       153     204     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1350    0       616     826     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.83         0.88                       
Weaving and non-weaving speeds, Si     47.85        46.87                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.25                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               47.37  mph                              
Weaving segment density, D             29.47  pc/mi/ln                         
Level of service, LOS                  D                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1442           4000            a        
Average flow rate (pcphpl)             1396           2400            b        
Volume ratio, VR                       0.52           0.80            c        
Weaving ratio, R                       0.43            N/A            d        
Weaving length (ft)                    1480           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SR‐73 Northbound 
Bear Street to Fairview Road 

Weaving Analysis 
 

 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         3/24/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  SR-73 Northbound                                       
Weaving Location:       Btn Bear and Fairview                                  
Jurisdiction:                                                                  
Analysis Year:          2040 No Build (Constrained)                            
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1170           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.56                               
Weaving ratio, R                            0.43                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              846     0       620     464     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                223     0       163     122     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           899     0       659     493     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.80         0.87                       
Weaving and non-weaving speeds, Si     48.35        47.09                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.41                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               47.79  mph                              
Weaving segment density, D             21.46  pc/mi/ln                         
Level of service, LOS                  C                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1152           4000            a        
Average flow rate (pcphpl)             1025           2400            b        
Volume ratio, VR                       0.56           0.80            c        
Weaving ratio, R                       0.43            N/A            d        
Weaving length (ft)                    1170           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         3/24/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  SR-73 Northbound                                       
Weaving Location:       Btn Bear and Fairview                                  
Jurisdiction:                                                                  
Analysis Year:          2040 No Build (Constrained)                            
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1170           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.47                               
Weaving ratio, R                            0.44                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1236    0       614     480     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                325     0       162     126     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1314    0       652     510     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.80         0.73                       
Weaving and non-weaving speeds, Si     48.39        49.72                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.18                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               49.08  mph                              
Weaving segment density, D             25.22  pc/mi/ln                         
Level of service, LOS                  C                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1162           4000            a        
Average flow rate (pcphpl)             1238           2400            b        
Volume ratio, VR                       0.47           0.80            c        
Weaving ratio, R                       0.44            N/A            d        
Weaving length (ft)                    1170           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
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                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         3/24/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  SR-73 Southbound                                       
Weaving Location:       Btn Fairview and Bear                                  
Jurisdiction:                                                                  
Analysis Year:          2040 No Build (Constrained)                            
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1170           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.35                               
Weaving ratio, R                            0.49                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1357    482     493     481     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                357     127     130     127     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1442    512     524     511     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.75         0.52                       
Weaving and non-weaving speeds, Si     49.28        54.47                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          0.87                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               52.55  mph                              
Weaving segment density, D             28.44  pc/mi/ln                         
Level of service, LOS                  D                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1035           4000            a        
Average flow rate (pcphpl)             1494           2400            b        
Volume ratio, VR                       0.35           0.80            c        
Weaving ratio, R                       0.49            N/A            d        
Weaving length (ft)                    1170           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         3/24/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  SR-73 Southbound                                       
Weaving Location:       Btn Fairview and Bear                                  
Jurisdiction:                                                                  
Analysis Year:          2040 No Build (Constrained)                            
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1170           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.48                               
Weaving ratio, R                            0.36                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              725     364     642     364     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                191     96      169     96      v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           770     386     682     386     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.75         0.68                       
Weaving and non-weaving speeds, Si     49.25        50.63                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.20                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               49.96  mph                              
Weaving segment density, D             22.26  pc/mi/ln                         
Level of service, LOS                  C                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1068           4000            a        
Average flow rate (pcphpl)             1112           2400            b        
Volume ratio, VR                       0.48           0.80            c        
Weaving ratio, R                       0.36            N/A            d        
Weaving length (ft)                    1170           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
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                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/7/2010                                              
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-405 Northbound (C-D)                                 
Weaving Location:       Brookhurst NB (C-D)                                    
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                35             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   560            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.44                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       682     867     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       179     228     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       725     921     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           6.85         1.71                       
Weaving and non-weaving speeds, Si     18.18        24.21                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.70                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               18.18  mph                              
Weaving segment density, D             45.26  pc/mi/ln                         
Level of service, LOS                  F                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1646           2800            a        
Average flow rate (pcphpl)             823                            b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.44            N/A            d        
Weaving length (ft)                    560            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/7/2010                                              
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-405 Northbound (C-D)                                 
Weaving Location:       Brookhurst NB (C-D)                                    
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                35             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   560            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.32                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       478     1000    veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       126     263     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       508     1063    pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           6.55         1.61                       
Weaving and non-weaving speeds, Si     18.31        24.57                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.69                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               18.31  mph                              
Weaving segment density, D             42.89  pc/mi/ln                         
Level of service, LOS                  F                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1571           2800            a        
Average flow rate (pcphpl)             785                            b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.32            N/A            d        
Weaving length (ft)                    560            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/7/2010                                              
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-405 Southbound (C-D)                                 
Weaving Location:       Brookhurst SB (C-D)                                    
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                35             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   580            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.07                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       100     1379    veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       26      363     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       106     1466    pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           6.37         1.57                       
Weaving and non-weaving speeds, Si     18.39        24.72                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.70                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               18.39  mph                              
Weaving segment density, D             42.74  pc/mi/ln                         
Level of service, LOS                  F                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1572           2800            a        
Average flow rate (pcphpl)             786                            b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.07            N/A            d        
Weaving length (ft)                    580            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/7/2010                                              
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-405 Southbound (C-D)                                 
Weaving Location:       Brookhurst SB (C-D)                                    
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                35             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   580            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.22                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       214     752     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       56      198     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       227     799     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           4.21         0.90                       
Weaving and non-weaving speeds, Si     19.80        28.14                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.63                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               19.80  mph                              
Weaving segment density, D             25.91  pc/mi/ln                         
Level of service, LOS                  C                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1026           2800            a        
Average flow rate (pcphpl)             513                            b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.22            N/A            d        
Weaving length (ft)                    580            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Magnolia Street/Warner Avenue Interchange 
Collector‐Distributor Road (C‐D) Analysis 

 
 
 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/7/2010                                              
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-405 Northbound (C-D)                                 
Weaving Location:       Magnolia NB (C-D)                                      
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                40             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   500            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.32                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       259     556     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       68      146     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       275     591     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           4.02         0.81                       
Weaving and non-weaving speeds, Si     20.97        31.58                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.52                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               20.97  mph                              
Weaving segment density, D             20.65  pc/mi/ln                         
Level of service, LOS                  B                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  866            2800            a        
Average flow rate (pcphpl)             433                            b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.32            N/A            d        
Weaving length (ft)                    500            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/25/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-405 Northbound (C-D)                                 
Weaving Location:       Magnolia NB (C-D)                                      
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                40             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   500            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.47                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       777     888     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       204     234     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       826     944     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           8.05         2.05                       
Weaving and non-weaving speeds, Si     18.32        24.83                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.64                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               18.32  mph                              
Weaving segment density, D             48.32  pc/mi/ln                         
Level of service, LOS                  F                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1770           2800            a        
Average flow rate (pcphpl)             885                            b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.47            N/A            d        
Weaving length (ft)                    500            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Beach Boulevard/Edinger Avenue Interchange  
Collector‐Distributor Road (C‐D) Analysis 

 
 
 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/25/2010                                             
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-405 Northbound (C-D)                                 
Weaving Location:       Beach NB (C-D)                                         
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                35             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   660            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.47                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       759     866     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       200     228     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       806     920     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           6.29         1.61                       
Weaving and non-weaving speeds, Si     18.43        24.57                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.75                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               18.43  mph                              
Weaving segment density, D             46.83  pc/mi/ln                         
Level of service, LOS                  F                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1726           2800            a        
Average flow rate (pcphpl)             863                            b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.47            N/A            d        
Weaving length (ft)                    660            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/25/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-405 Northbound (C-D)                                 
Weaving Location:       Beach NB (C-D)                                         
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                35             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   660            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.50                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       1078    1061    veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       284     279     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       1146    1128    pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           8.22         2.31                       
Weaving and non-weaving speeds, Si     17.71        22.56                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.80                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               17.71  mph                              
Weaving segment density, D             64.19  pc/mi/ln                         
Level of service, LOS                  F                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  2274           2800            a        
Average flow rate (pcphpl)             1137                           b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.50            N/A            d        
Weaving length (ft)                    660            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/25/2010                                             
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-405 Southbound (C-D)                                 
Weaving Location:       Beach SB (C-D)                                         
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                40             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   640            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.05                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       47      813     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       12      214     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       49      864     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           3.48         0.72                       
Weaving and non-weaving speeds, Si     21.70        32.43                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.58                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               21.70  mph                              
Weaving segment density, D             21.03  pc/mi/ln                         
Level of service, LOS                  B                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  913            2800            a        
Average flow rate (pcphpl)             456                            b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.05            N/A            d        
Weaving length (ft)                    640            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/25/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-405 Southbound (C-D)                                 
Weaving Location:       Beach SB (C-D)                                         
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                40             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   640            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.15                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       167     950     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       44      250     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       177     1010    pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           4.48         1.01                       
Weaving and non-weaving speeds, Si     20.47        29.90                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.63                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               20.47  mph                              
Weaving segment density, D             28.99  pc/mi/ln                         
Level of service, LOS                  C                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1187           2800            a        
Average flow rate (pcphpl)             593                            b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.15            N/A            d        
Weaving length (ft)                    640            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Goldenwest Street/Bolsa Avenue Interchange 
Collector‐Distributor Road (C‐D) Analysis 

 
 
 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/25/2010                                             
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-405 Southbound (C-D)                                 
Weaving Location:       Goldenwest-Bolsa SB (C-D)                              
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                40             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1050           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.36                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       346     609     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       91      160     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       367     647     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           2.59         0.57                       
Weaving and non-weaving speeds, Si     23.36        34.11                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.72                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               23.36  mph                              
Weaving segment density, D             21.71  pc/mi/ln                         
Level of service, LOS                  B                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1014           2800            a        
Average flow rate (pcphpl)             507                            b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.36            N/A            d        
Weaving length (ft)                    1050           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/25/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-405 Southbound (C-D)                                 
Weaving Location:       Goldenwest-Bolsa SB (C-D)                              
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                40             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1050           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.21                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       124     474     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       33      125     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       131     503     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           1.64         0.31                       
Weaving and non-weaving speeds, Si     26.35        37.91                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.64                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               26.35  mph                              
Weaving segment density, D             12.03  pc/mi/ln                         
Level of service, LOS                  B                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  634            2800            a        
Average flow rate (pcphpl)             317                            b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.21            N/A            d        
Weaving length (ft)                    1050           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
   
 
 
 
 
 
 
 
 
 
 
 
 

Katella Avenue/Willow Street Interchange 
Collector‐Distributor Road (C‐D) Analysis 

 
 
 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/25/2010                                             
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-605 Southbound (C-D)                                 
Weaving Location:       Katella SB (C-D)                                       
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                35             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   780            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.31                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       1337    600     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       352     158     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       1421    637     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           6.53         1.79                       
Weaving and non-weaving speeds, Si     18.32        23.97                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.83                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               18.32  mph                              
Weaving segment density, D             56.16  pc/mi/ln                         
Level of service, LOS                  F                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  2058           2800            a        
Average flow rate (pcphpl)             1029                           b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.31            N/A            d        
Weaving length (ft)                    780            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/25/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-605 Southbound (C-D)                                 
Weaving Location:       Katella SB (C-D)                                       
Jurisdiction:                                                                  
Analysis Year:          2040 No Build                                          
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                35             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   780            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.38                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       1192    729     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       314     192     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       1267    775     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           6.48         1.77                       
Weaving and non-weaving speeds, Si     18.34        24.03                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.83                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               18.34  mph                              
Weaving segment density, D             55.66  pc/mi/ln                         
Level of service, LOS                  F                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  2042           2800            a        
Average flow rate (pcphpl)             1021                           b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.38            N/A            d        
Weaving length (ft)                    780            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Bristol to Fairview                                    
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   9734           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2562           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2070           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2070           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              62.4           mi/h                
Number of lanes, N                          5                                  
Density, D                                  33.2           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Fairview to Bristol                                    
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12490          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3287           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2656           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2656           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Bristol to Fairview                                    
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10322          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2716           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2195           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2195           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              59.3           mi/h                
Number of lanes, N                          5                                  
Density, D                                  37.0           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Fairview to Bristol                                    
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   9943           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2617           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2114           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2114           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              61.4           mi/h                
Number of lanes, N                          5                                  
Density, D                                  34.4           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Fairview to Harbor                                     
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11023          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2901           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1953           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1953           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              64.6           mi/h                
Number of lanes, N                          6                                  
Density, D                                  30.2           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Harbor to Fairview                                     
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   16775          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     4414           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2548           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          7                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2548           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          7                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Fairview to Harbor                                     
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12153          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3198           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2153           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2153           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              60.4           mi/h                
Number of lanes, N                          6                                  
Density, D                                  35.6           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Harbor to Fairview                                     
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   13430          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3534           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2040           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          7                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2040           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              63.0           mi/h                
Number of lanes, N                          7                                  
Density, D                                  32.4           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Harbor to Euclid                                       
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11927          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3139           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2113           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2113           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              61.4           mi/h                
Number of lanes, N                          6                                  
Density, D                                  34.4           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Euclid to Harbor                                       
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   15486          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     4075           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2744           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2744           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          6                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Harbor to Euclid                                       
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   13470          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3545           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2387           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2387           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          6                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Euclid to Harbor                                       
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12596          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3315           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2232           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2232           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              58.2           mi/h                
Number of lanes, N                          6                                  
Density, D                                  38.3           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/22/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Euclid to Brookhurst                                   
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10813          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2846           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1916           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1916           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              65.2           mi/h                
Number of lanes, N                          6                                  
Density, D                                  29.4           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Brookhurst to Euclid                                   
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   14114          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3714           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2501           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2501           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          6                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Euclid to Brookhurst                                   
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12245          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3222           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2170           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2170           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          6                                  
Density, D                                  36.2           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Brookhurst to Euclid                                   
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11249          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2960           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1993           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1993           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              63.9           mi/h                
Number of lanes, N                          6                                  
Density, D                                  31.2           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Brookhurst to Magnolia                                 
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10437          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2747           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2219           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2219           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              58.6           mi/h                
Number of lanes, N                          5                                  
Density, D                                  37.9           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Magnolia to Brookhurst                                 
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12378          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3257           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2632           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2632           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PM Peak Hour 
 
 

 
 
 

 
 
 
 
 



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Brookhurst to Magnolia                                 
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11757          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3094           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2500           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2500           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Magnolia to Brookhurst                                 
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10506          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2765           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2234           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2234           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              58.2           mi/h                
Number of lanes, N                          5                                  
Density, D                                  38.4           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



 
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Magnolia Street/Warner Avenue  
to  

Beach Boulevard/Edinger Avenue 
 

Freeway Mainline  
Level of Service Analysis Worksheets 

 
 

 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

AM Peak Hour 
 
 
 

 
 

 
 
 
 
 



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Magnolia to Beach                                      
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10982          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2890           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2335           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2335           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              54.8           mi/h                
Number of lanes, N                          5                                  
Density, D                                  42.6           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Beach to Magnolia                                      
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11233          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2956           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2388           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2388           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Magnolia to Beach                                      
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11732          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3087           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2495           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2495           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Beach to Magnolia                                      
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11022          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2901           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2344           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2344           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              54.5           mi/h                
Number of lanes, N                          5                                  
Density, D                                  43.0           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Beach to Goldenwest                                    
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10583          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2785           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2250           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2250           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              57.7           mi/h                
Number of lanes, N                          5                                  
Density, D                                  39.0           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Goldenwest to Beach                                    
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10577          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2783           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2249           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2249           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              57.7           mi/h                
Number of lanes, N                          5                                  
Density, D                                  39.0           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Beach to Goldenwest                                    
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11221          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2953           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2386           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2386           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Goldenwest to Beach                                    
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10882          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2864           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2314           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2314           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              55.6           mi/h                
Number of lanes, N                          5                                  
Density, D                                  41.6           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Goldenwest to Westminster                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10550          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2776           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2243           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2243           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              57.9           mi/h                
Number of lanes, N                          5                                  
Density, D                                  38.7           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Westminster to Goldenwest                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10692          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2814           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2273           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2273           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              57.0           mi/h                
Number of lanes, N                          5                                  
Density, D                                  39.9           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Goldenwest to Westminster                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11317          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2978           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2406           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2406           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Westminster to Goldenwest                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10658          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2805           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2266           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2266           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              57.2           mi/h                
Number of lanes, N                          5                                  
Density, D                                  39.6           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Westminster to Bolsa Chica                             
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10732          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2824           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2282           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2282           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              56.7           mi/h                
Number of lanes, N                          5                                  
Density, D                                  40.3           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Bolsa Chica to Westminster                             
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10582          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2785           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2250           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2250           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              57.7           mi/h                
Number of lanes, N                          5                                  
Density, D                                  39.0           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Westminster to Bolsa Chica                             
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11299          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2973           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2403           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2403           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Bolsa Chica to Westminster                             
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10410          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2739           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2213           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2213           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              58.8           mi/h                
Number of lanes, N                          5                                  
Density, D                                  37.6           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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AM Peak Hour 
 
 
 

 
 

 
 
 
 
 



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Bolsa Chica to Seal Beach                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   14776          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3888           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2244           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          7                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2244           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              57.9           mi/h                
Number of lanes, N                          7                                  
Density, D                                  38.8           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Seal Beach to Bolsa Chica                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   14884          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3917           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2261           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          7                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2261           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              57.3           mi/h                
Number of lanes, N                          7                                  
Density, D                                  39.4           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Bolsa Chica to Seal Beach                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   14755          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3883           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2241           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          7                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2241           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              58.0           mi/h                
Number of lanes, N                          7                                  
Density, D                                  38.7           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Seal Beach to Bolsa Chica                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   14639          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3852           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2223           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          7                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2223           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              58.5           mi/h                
Number of lanes, N                          7                                  
Density, D                                  38.0           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Seal Beach to I-605                                    
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   14815          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3899           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2250           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          7                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2250           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              57.7           mi/h                
Number of lanes, N                          7                                  
Density, D                                  39.0           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                I-605 to Seal Beach                                    
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   14888          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3918           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2261           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          7                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2261           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              57.3           mi/h                
Number of lanes, N                          7                                  
Density, D                                  39.4           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Seal Beach to I-605                                    
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   14690          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3866           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2231           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          7                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2231           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              58.3           mi/h                
Number of lanes, N                          7                                  
Density, D                                  38.3           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                I-605 to Seal Beach                                    
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   14695          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3867           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2232           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          7                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2232           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              58.2           mi/h                
Number of lanes, N                          7                                  
Density, D                                  38.3           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Loop On                                     
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9320           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              148            vph                 
Length of first accel/decel lane            660            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     349            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   850            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9320        148         349       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2453        39          92        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9909        157         371       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.493   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3649   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7566          9600            No                    
      FO                                                                       
     v                     3806          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   31.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.463                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 65.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.7    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9443           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              349            vph                 
Length of first accel/decel lane            530            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     148            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   850            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9443        349         148       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2485        92          39        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10039       371         157       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.303   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2282   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7910          9600            No                    
      FO                                                                       
     v                     2653          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.329                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.3    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12490          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1295           vph                 
Length of first accel/decel lane            160            ft                  
Length of second accel/decel lane           710            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1042           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1680           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12490       1295        1042      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3287        341         274       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13279       1377        1108      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3781   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10624         9600            Yes                   
      Fi   F                                                                   
     v                     3781          4400            No                    
      12                                                                       
     v  = v - v            9247          9600            No                    
      FO   F   R                                                               
     v                     1377          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   27.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.422                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 67.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11411          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1042           vph                 
Length of first accel/decel lane            1280           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1295           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1680           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11411       1042        1295      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3003        274         341       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12132       1108        1377      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.396   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3819   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10740         9600            Yes                   
      FO                                                                       
     v                     4927          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   35.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.744                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.4    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Loop On                                     
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9844           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              335            vph                 
Length of first accel/decel lane            660            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     238            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   850            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9844        335         238       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2591        88          63        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10466       356         253       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.468   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3725   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8322          9600            No                    
      FO                                                                       
     v                     4081          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   33.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.519                        
                                              S                                
Space mean speed in ramp influence area,     S  = 55.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.6    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10123          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              238            vph                 
Length of first accel/decel lane            530            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     335            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   850            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10123       238         335       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2664        63          88        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10762       253         356       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.317   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2623   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8515          9600            No                    
      FO                                                                       
     v                     2876          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.342                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9943           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              935            vph                 
Length of first accel/decel lane            160            ft                  
Length of second accel/decel lane           710            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1418           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1680           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9943        935         1418      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2617        246         373       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10571       994         1508      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2934   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8457          9600            No                    
      Fi   F                                                                   
     v                     2934          4400            No                    
      12                                                                       
     v  = v - v            7463          9600            No                    
      FO   F   R                                                               
     v                     994           4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   20.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.387                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9164           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1418           vph                 
Length of first accel/decel lane            1280           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     935            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1680           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9164        1418        935       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2412        373         246       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9743        1508        994       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.346   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2509   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8751          9600            No                    
      FO                                                                       
     v                     4017          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.422                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.7    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Fairview Rd & Harbor Blvd                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9734           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              2975           vph                 
Length of first accel/decel lane            170            ft                  
Length of second accel/decel lane           1060           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9734        2975                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2562        783                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          10349       3163                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4493   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8280          9600            No                    
      Fi   F                                                                   
     v                     4493          4400            Yes                   
      12                                                                       
     v  = v - v            5117          9600            No                    
      FO   F   R                                                               
     v                     3163          3800            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   30.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.713                        
                                              S                                
Space mean speed in ramp influence area,     S  = 50.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8655           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              743            vph                 
Length of first accel/decel lane            670            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     502            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1730           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8655        743         502       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2278        196         132       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9202        790         534       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.285   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1910   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7492          9600            No                    
      FO                                                                       
     v                     2700          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.319                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11983          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              788            vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane           330            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1339           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1330           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11983       788         1339      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3153        207         352       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12740       838         1424      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3270   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10192         9600            Yes                   
      Fi   F                                                                   
     v                     3270          4400            No                    
      12                                                                       
     v  = v - v            9354          9600            No                    
      FO   F   R                                                               
     v                     838           4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   26.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.373                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 67.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/17/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11348          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1371           vph                 
Length of first accel/decel lane            710            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1295           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2250           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11348       1371        1295      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2986        361         341       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12065       1458        1377      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.211   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2023   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     11023         9600            Yes                   
      FO                                                                       
     v                     3481          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.384                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.0    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Fairview Rd & Harbor Blvd                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10322          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              3512           vph                 
Length of first accel/decel lane            170            ft                  
Length of second accel/decel lane           1060           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10322       3512                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2716        924                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          10974       3734                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5046   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8780          9600            No                    
      Fi   F                                                                   
     v                     5046          4400            Yes                   
      12                                                                       
     v  = v - v            5046          9600            No                    
      FO   F   R                                                               
     v                     3734          3800            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   35.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.764                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9623           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              707            vph                 
Length of first accel/decel lane            670            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     603            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1730           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9623        707         603       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2532        186         159       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10231       752         641       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.290   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2241   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8483          9600            No                    
      FO                                                                       
     v                     2993          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.338                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.7    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9593           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              844            vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane           330            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     747            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1330           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9593        844         747       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2524        222         197       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10199       897         794       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2785   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8160          9600            No                    
      Fi   F                                                                   
     v                     2785          4400            No                    
      12                                                                       
     v  = v - v            7263          9600            No                    
      FO   F   R                                                               
     v                     897           4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   22.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.379                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 66.1    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/17/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9074           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1043           vph                 
Length of first accel/decel lane            710            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     935            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2250           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9074        1043        935       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2388        274         246       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9647        1109        994       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.255   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1823   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8256          9600            No                    
      FO                                                                       
     v                     2932          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.330                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.1    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9186           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              502            vph                 
Length of first accel/decel lane            640            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     743            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1730           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9186        502         743       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2417        132         196       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9766        534         790       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3172   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7800          9600            No                    
      FO                                                                       
     v                     3706          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   30.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.448                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Hyland Ave                                             
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9544           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              553            vph                 
Length of first accel/decel lane            770            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     502            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1880           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9544        553         502       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2512        146         132       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10147       588         534       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.335   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2562   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8235          9600            No                    
      FO                                                                       
     v                     3150          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.343                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12905          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1202           vph                 
Length of first accel/decel lane            180            ft                  
Length of second accel/decel lane           1475           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     968            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1425           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12905       1202        968       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3396        316         255       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13720       1278        1029      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3799   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10976         9600            Yes                   
      Fi   F                                                                   
     v                     3799          4400            No                    
      12                                                                       
     v  = v - v            9698          9600            Yes                   
      FO   F   R                                                               
     v                     1278          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   20.4    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.413                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 66.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.6    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12046          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              968            vph                 
Length of first accel/decel lane            530            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1339           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1220           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12046       968         1339      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3170        255         352       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12807       1029        1424      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.220   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2273   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     11336         9600            Yes                   
      FO                                                                       
     v                     3302          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.379                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 53.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11146          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1339           vph                 
Length of first accel/decel lane            850            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     968            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1220           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11146       1339        968       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2933        352         255       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11850       1424        1029      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.250   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2341   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10774         9600            Yes                   
      FO                                                                       
     v                     3765          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.413                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 56.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.0    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10128          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              603            vph                 
Length of first accel/decel lane            640            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     707            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1730           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10128       603         707       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2665        159         186       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10768       641         752       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.423   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3498   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8909          9600            No                    
      FO                                                                       
     v                     4139          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   33.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.534                        
                                              S                                
Space mean speed in ramp influence area,     S  = 55.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.0    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Hyland Ave                                             
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10559          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              933            vph                 
Length of first accel/decel lane            770            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     603            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1880           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10559       933         603       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2779        246         159       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11226       992         641       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.285   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2483   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9718          9600            Yes                   
      FO                                                                       
     v                     3475          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.378                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10496          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1132           vph                 
Length of first accel/decel lane            180            ft                  
Length of second accel/decel lane           1475           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1039           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1425           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10496       1132        1039      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2762        298         273       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11159       1203        1105      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3211   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8928          9600            No                    
      Fi   F                                                                   
     v                     3211          4400            No                    
      12                                                                       
     v  = v - v            7725          9600            No                    
      FO   F   R                                                               
     v                     1203          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   15.4    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.406                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.2    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9688           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1039           vph                 
Length of first accel/decel lane            530            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     747            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1220           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9688        1039        747       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2549        273         197       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10300       1105        794       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.211   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1646   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8905          9600            No                    
      FO                                                                       
     v                     2751          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.334                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9126           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              747            vph                 
Length of first accel/decel lane            850            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1039           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1220           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9126        747         1039      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2402        197         273       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9702        794         1105      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.329   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2371   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7996          9600            No                    
      FO                                                                       
     v                     3165          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.337                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.9    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9939           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              1573           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane           1550           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     273            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1460           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9939        1573        273       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2616        414         72        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10567       1672        290       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3435   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8454          9600            No                    
      Fi   F                                                                   
     v                     3435          4400            No                    
      12                                                                       
     v  = v - v            6782          9600            No                    
      FO   F   R                                                               
     v                     1672          3800            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   17.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.578                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8816           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              273            vph                 
Length of first accel/decel lane            900            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1573           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1460           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8816        273         1573      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2320        72          414       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9373        290         1672      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.405   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2780   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7163          9600            No                    
      FO                                                                       
     v                     3070          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.324                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11761          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              474            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     949            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1410           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11761       474         949       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3095        125         250       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12504       504         1009      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4646   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10004         9600            Yes                   
      Fi   F                                                                   
     v                     4646          4400            Yes                   
      12                                                                       
     v  = v - v            9500          9600            No                    
      FO   F   R                                                               
     v                     504           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   42.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.343                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12101          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1126           vph                 
Length of first accel/decel lane            640            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     949            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   550            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12101       1126        949       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3184        296         250       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12865       1197        1009      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.227   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2350   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     11562         9600            Yes                   
      FO                                                                       
     v                     3547          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.399                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 53.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11423          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              949            vph                 
Length of first accel/decel lane            550            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1126           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   550            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11423       949         1126      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3006        250         296       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12144       1009        1197      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.337   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3250   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10653         9600            Yes                   
      FO                                                                       
     v                     4259          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   34.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.569                        
                                              S                                
Space mean speed in ramp influence area,     S  = 54.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.4    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off                                         
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11225          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              2097           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane           1550           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     668            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1460           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11225       2097        668       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2954        552         176       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11934       2229        710       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4132   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9548          9600            No                    
      Fi   F                                                                   
     v                     4132          4400            No                    
      12                                                                       
     v  = v - v            7319          9600            No                    
      FO   F   R                                                               
     v                     2229          3800            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   23.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.629                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.2    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9727           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              668            vph                 
Length of first accel/decel lane            900            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     2097           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1460           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9727        668         2097      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2560        176         552       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10341       710         2229      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.352   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2760   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8551          9600            No                    
      FO                                                                       
     v                     3470          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.365                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9374           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              429            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1230           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1410           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9374        429         1230      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2467        113         324       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9966        456         1308      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3733   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7973          9600            No                    
      Fi   F                                                                   
     v                     3733          4400            No                    
      12                                                                       
     v  = v - v            7517          9600            No                    
      FO   F   R                                                               
     v                     456           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   35.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.339                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 66.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9946           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              770            vph                 
Length of first accel/decel lane            640            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1230           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   550            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9946        770         1230      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2617        203         324       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10574       819         1308      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.274   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2212   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8893          9600            No                    
      FO                                                                       
     v                     3031          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.344                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9068           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1230           vph                 
Length of first accel/decel lane            550            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     770            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   550            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9068        1230        770       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2386        324         203       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9641        1308        819       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.300   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2139   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8449          9600            No                    
      FO                                                                       
     v                     3447          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.416                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.6    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9011           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              1204           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane           2000           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     775            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9011        1204        775       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2371        317         204       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9580        1280        824       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2940   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7664          9600            No                    
      Fi   F                                                                   
     v                     2940          4400            No                    
      12                                                                       
     v  = v - v            6384          9600            No                    
      FO   F   R                                                               
     v                     1280          3800            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   9.0     pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence A                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.543                        
                                              S                                
Space mean speed in ramp influence area,     S  = 54.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.0    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9509           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              775            vph                 
Length of first accel/decel lane            520            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     339            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1320           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9509        775         339       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2502        204         89        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10110       824         360       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.347   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2639   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8434          9600            No                    
      FO                                                                       
     v                     3463          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.419                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.6    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Brookhurst ST & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10155          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              339            vph                 
Length of first accel/decel lane            660            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     775            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1320           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10155       339         775       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2672        89          204       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10796       360         824       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.336   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2790   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8656          9600            No                    
      FO                                                                       
     v                     3150          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.353                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12378          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              820            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1325           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1450           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12378       820         1325      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3257        216         349       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13160       872         1409      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5082   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10528         9600            Yes                   
      Fi   F                                                                   
     v                     5082          4400            Yes                   
      12                                                                       
     v  = v - v            9656          9600            Yes                   
      FO   F   R                                                               
     v                     872           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   46.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.376                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11695          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1325           vph                 
Length of first accel/decel lane            550            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     820            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1450           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11695       1325        820       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3078        349         216       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12434       1409        872       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.287   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2851   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     11343         9600            Yes                   
      FO                                                                       
     v                     4260          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   34.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.570                        
                                              S                                
Space mean speed in ramp influence area,     S  = 54.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 56.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 55.3    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12799          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1107           vph                 
Length of first accel/decel lane            2000           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1325           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2430           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12799       1107        1325      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3368        291         349       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13607       1177        1409      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.566   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  6289   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     12284         9600            Yes                   
      FO                                                                       
     v                     7466          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   50.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 6.957                        
                                              S                                
Space mean speed in ramp influence area,     S  = -124.8  mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 728.2   mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10204          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              1395           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane           2000           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     861            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10204       1395        861       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2685        367         227       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10848       1483        915       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3354   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8679          9600            No                    
      Fi   F                                                                   
     v                     3354          4400            No                    
      12                                                                       
     v  = v - v            7196          9600            No                    
      FO   F   R                                                               
     v                     1483          3800            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   12.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.561                        
                                              S                                
Space mean speed in ramp influence area,     S  = 54.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.1    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10742          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              861            vph                 
Length of first accel/decel lane            520            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     357            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1320           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10742       861         357       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2827        227         94        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11420       915         380       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.335   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2991   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9835          9600            Yes                   
      FO                                                                       
     v                     3906          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   32.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.489                        
                                              S                                
Space mean speed in ramp influence area,     S  = 56.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11460          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              357            vph                 
Length of first accel/decel lane            660            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     861            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1320           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11460       357         861       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3016        94          227       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12184       380         915       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.334   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3233   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10064         9600            Yes                   
      FO                                                                       
     v                     3613          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   29.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.406                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 57.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10506          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              950            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     723            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1450           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10506       950         723       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2765        250         190       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11170       1010        769       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4466   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8936          9600            No                    
      Fi   F                                                                   
     v                     4466          4400            Yes                   
      12                                                                       
     v  = v - v            7926          9600            No                    
      FO   F   R                                                               
     v                     1010          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   41.4    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.389                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.9    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9714           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              723            vph                 
Length of first accel/decel lane            550            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     950            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1450           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9714        723         950       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2556        190         250       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10328       769         1010      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.367   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2873   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8597          9600            No                    
      FO                                                                       
     v                     3642          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   30.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.442                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.3    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10317          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              744            vph                 
Length of first accel/decel lane            2000           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     723            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2430           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10317       744         723       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2715        196         190       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10969       791         769       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.614   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  5204   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9260          9600            No                    
      FO                                                                       
     v                     5995          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   39.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 1.707                        
                                              S                                
Space mean speed in ramp influence area,     S  = 22.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 65.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 29.0    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10437          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              505            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     236            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10437       505         236       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2747        133         62        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11096       537         251       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4173   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8877          9600            No                    
      Fi   F                                                                   
     v                     4173          4400            No                    
      12                                                                       
     v  = v - v            8340          9600            No                    
      FO   F   R                                                               
     v                     537           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   38.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.606                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.4    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Magnolia Ave & Warner Ave                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10017          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              236            vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     505            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10017       236         505       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2636        62          133       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10650       251         537       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3856   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8520          9600            No                    
      Fi   F                                                                   
     v                     3856          4400            No                    
      12                                                                       
     v  = v - v            8269          9600            No                    
      FO   F   R                                                               
     v                     251           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   36.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.321                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 66.4    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct (Warner)                          
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9820           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              534            vph                 
Length of first accel/decel lane            630            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     236            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1950           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9820        534         236       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2584        141         62        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10440       568         251       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.303   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2405   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8508          9600            No                    
      FO                                                                       
     v                     2973          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.341                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.6    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On (Magnolia)                               
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10265          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              860            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     534            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10265       860         534       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2701        226         141       v     
Trucks and buses                       2           2           0         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       1.000           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10913       914         562       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.208   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1747   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9327          9600            No                    
      FO                                                                       
     v                     2661          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.339                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 57.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Magnolia Ave & Warner Ave                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11233          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              554            vph                 
Length of first accel/decel lane            130            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     522            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1260           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11233       554         522       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2956        146         137       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11942       589         555       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4498   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9554          9600            No                    
      Fi   F                                                                   
     v                     4498          4400            Yes                   
      12                                                                       
     v  = v - v            8965          9600            No                    
      FO   F   R                                                               
     v                     589           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   41.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.351                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.4    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10772          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              522            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     554            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1260           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10772       522         554       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2835        137         146       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11452       555         589       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4308   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9162          9600            No                    
      Fi   F                                                                   
     v                     4308          4400            No                    
      12                                                                       
     v  = v - v            8607          9600            No                    
      FO   F   R                                                               
     v                     555           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   40.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.348                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.6    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10337          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1059           vph                 
Length of first accel/decel lane            470            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1391           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10337       1059        1391      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2720        279         366       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10990       1126        1479      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.194   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1643   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9616          9600            Yes                   
      FO                                                                       
     v                     2769          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.341                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 56.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct(Magnolia)                         
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11219          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1391           vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1059           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11219       1391        1059      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2952        366         279       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11928       1479        1126      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.177   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1665   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10907         9600            Yes                   
      FO                                                                       
     v                     3144          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.359                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 55.6    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11757          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              781            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     673            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11757       781         673       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3094        206         177       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12500       830         716       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4828   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10000         9600            Yes                   
      Fi   F                                                                   
     v                     4828          4400            Yes                   
      12                                                                       
     v  = v - v            9170          9600            No                    
      FO   F   R                                                               
     v                     830           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   44.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.633                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.4    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Magnolia Ave & Warner Ave                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11107          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              673            vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     781            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11107       673         781       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2923        177         206       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11808       716         830       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4523   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9447          9600            No                    
      Fi   F                                                                   
     v                     4523          4400            Yes                   
      12                                                                       
     v  = v - v            8731          9600            No                    
      FO   F   R                                                               
     v                     716           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   41.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.362                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.2    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct (Warner)                          
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10546          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              856            vph                 
Length of first accel/decel lane            630            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     673            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1950           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10546       856         673       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2775        225         177       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11212       910         716       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2266   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9622          9600            Yes                   
      FO                                                                       
     v                     3176          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.358                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 57.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.6    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On (Magnolia)                               
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11259          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              568            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     856            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11259       568         856       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2963        149         225       v     
Trucks and buses                       2           2           0         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       1.000           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11970       604         901       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.246   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2333   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10074         9600            Yes                   
      FO                                                                       
     v                     2937          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.357                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 55.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.0    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Magnolia Ave & Warner Ave                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11022          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1141           vph                 
Length of first accel/decel lane            130            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     574            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1260           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11022       1141        574       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2901        300         151       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11718       1213        610       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4772   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9375          9600            No                    
      Fi   F                                                                   
     v                     4772          4400            Yes                   
      12                                                                       
     v  = v - v            8162          9600            No                    
      FO   F   R                                                               
     v                     1213          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   44.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.407                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.4    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10072          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              574            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1141           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1260           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10072       574         1141      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2651        151         300       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10708       610         1213      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4079   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8567          9600            No                    
      Fi   F                                                                   
     v                     4079          4400            No                    
      12                                                                       
     v  = v - v            7957          9600            No                    
      FO   F   R                                                               
     v                     610           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   38.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.353                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9593           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              363            vph                 
Length of first accel/decel lane            470            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     732            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9593        363         732       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2524        96          193       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10199       386         778       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.286   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2202   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8085          9600            No                    
      FO                                                                       
     v                     2588          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.331                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                SL                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct(Magnolia)                         
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9896           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              732            vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     363            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9896        732         363       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2604        193         96        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10521       778         386       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.264   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2120   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8799          9600            No                    
      FO                                                                       
     v                     2898          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.340                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.9    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10982          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1595           vph                 
Length of first accel/decel lane            190            ft                  
Length of second accel/decel lane           2030           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     828            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2070           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10982       1595        828       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2890        420         218       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11676       1696        880       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3684   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9341          9600            No                    
      Fi   F                                                                   
     v                     3684          4400            No                    
      12                                                                       
     v  = v - v            7645          9600            No                    
      FO   F   R                                                               
     v                     1696          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   14.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.451                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.2    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9652           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              828            vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     289            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1090           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9652        828         289       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2540        218         76        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10262       880         307       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.366   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2845   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8642          9600            No                    
      FO                                                                       
     v                     3725          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   30.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.454                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10342          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              289            vph                 
Length of first accel/decel lane            890            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     828            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1090           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10342       289         828       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2722        76          218       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10995       307         880       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.400   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3398   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8802          9600            No                    
      FO                                                                       
     v                     3705          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.399                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.6    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10577          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              968            vph                 
Length of first accel/decel lane            70             ft                  
Length of second accel/decel lane           200            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10577       968                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2783        255                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          11245       1029                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3100   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8996          9600            No                    
      Fi   F                                                                   
     v                     3100          4400            No                    
      12                                                                       
     v  = v - v            7967          9600            No                    
      FO   F   R                                                               
     v                     1029          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   27.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.391                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9770           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              758            vph                 
Length of first accel/decel lane            1040           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     998            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1040           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9770        758         998       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2571        199         263       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10387       806         1061      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.375   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2956   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8693          9600            No                    
      FO                                                                       
     v                     3762          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.395                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                      
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10402          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              998            vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     758            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1040           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10402       998         758       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2737        263         199       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11059       1061        806       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.229   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1959   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9620          9600            Yes                   
      FO                                                                       
     v                     3020          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.349                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 57.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.3    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11732          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1893           vph                 
Length of first accel/decel lane            190            ft                  
Length of second accel/decel lane           2030           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1002           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2070           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11732       1893        1002      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3087        498         264       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12473       2013        1065      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4084   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9979          9600            Yes                   
      Fi   F                                                                   
     v                     4084          4400            No                    
      12                                                                       
     v  = v - v            7966          9600            No                    
      FO   F   R                                                               
     v                     2013          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   17.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.479                        
                                              S                                
Space mean speed in ramp influence area,     S  = 56.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.4    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10155          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1002           vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     277            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1090           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10155       1002        277       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2672        264         73        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10796       1065        294       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.343   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2848   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9361          9600            No                    
      FO                                                                       
     v                     3913          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   31.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.487                        
                                              S                                
Space mean speed in ramp influence area,     S  = 56.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10990          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              277            vph                 
Length of first accel/decel lane            890            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1002           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1090           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10990       277         1002      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2892        73          264       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11684       294         1065      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.402   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3688   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9478          9600            No                    
      FO                                                                       
     v                     3982          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   30.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.450                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.3    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                hn                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10882          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1508           vph                 
Length of first accel/decel lane            70             ft                  
Length of second accel/decel lane           200            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10882       1508                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2864        397                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          11569       1603                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3593   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9256          9600            No                    
      Fi   F                                                                   
     v                     3593          4400            No                    
      12                                                                       
     v  = v - v            7653          9600            No                    
      FO   F   R                                                               
     v                     1603          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   32.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.442                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.4    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9625           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              897            vph                 
Length of first accel/decel lane            1040           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     780            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1040           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9625        897         780       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2533        236         205       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10233       954         829       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.356   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2755   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8687          9600            No                    
      FO                                                                       
     v                     3709          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.387                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10372          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              780            vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     897            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1040           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10372       780         897       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2729        205         236       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11027       829         954       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.258   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2199   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9356          9600            No                    
      FO                                                                       
     v                     3028          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.349                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.9    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10583          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              866            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     826            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2020           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10583       866         826       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2785        228         217       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11251       921         878       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4444   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9001          9600            No                    
      Fi   F                                                                   
     v                     4444          4400            Yes                   
      12                                                                       
     v  = v - v            8080          9600            No                    
      FO   F   R                                                               
     v                     921           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   41.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.641                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9862           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              826            vph                 
Length of first accel/decel lane            510            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     866            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2020           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9862        826         866       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2595        217         228       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10485       878         921       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.336   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2679   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8863          9600            No                    
      FO                                                                       
     v                     3557          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   29.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.432                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10692          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1041           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10692       1041                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2814        274                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          11367       1107                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4589   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9094          9600            No                    
      Fi   F                                                                   
     v                     4589          4400            Yes                   
      12                                                                       
     v  = v - v            7987          9600            No                    
      FO   F   R                                                               
     v                     1107          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   42.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.398                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.7    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         9/30/2010                                              
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On                                          
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9824           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              903            vph                 
Length of first accel/decel lane            620            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9824        903                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2585        238                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          10444       960                   pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.251   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1997   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8904          9600            No                    
      FO                                                                       
     v                     2957          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.340                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.8    mph                  
_______________________________________________________________________________
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PM Peak Hour 
 
 

 
 
 
 
 

 
 
 
 
 



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11221          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              769            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     885            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2020           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11221       769         885       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2953        202         233       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11930       818         941       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4623   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9544          9600            No                    
      Fi   F                                                                   
     v                     4623          4400            Yes                   
      12                                                                       
     v  = v - v            8726          9600            No                    
      FO   F   R                                                               
     v                     818           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   42.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.632                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.6    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10580          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              885            vph                 
Length of first accel/decel lane            510            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     769            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2020           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10580       885         769       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2784        233         202       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11248       941         818       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.328   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2866   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9689          9600            Yes                   
      FO                                                                       
     v                     3807          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   31.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.471                        
                                              S                                
Space mean speed in ramp influence area,     S  = 56.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off                                         
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10658          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              943            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10658       943                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2805        248                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          11331       1003                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4518   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9065          9600            No                    
      Fi   F                                                                   
     v                     4518          4400            Yes                   
      12                                                                       
     v  = v - v            8062          9600            No                    
      FO   F   R                                                               
     v                     1003          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   41.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.388                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.9    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         9/30/2010                                              
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On                                          
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9873           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1211           vph                 
Length of first accel/decel lane            620            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9873        1211                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2598        319                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          10497       1287                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.211   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1684   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9284          9600            No                    
      FO                                                                       
     v                     2971          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.341                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.0    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Springdale & Westminster                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10550          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              752            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     970            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1940           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10550       752         970       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2776        198         255       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11216       799         1031      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4363   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8973          9600            No                    
      Fi   F                                                                   
     v                     4363          4400            No                    
      12                                                                       
     v  = v - v            8174          9600            No                    
      FO   F   R                                                               
     v                     799           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   40.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.630                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Springdale & Westminster                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9923           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              970            vph                 
Length of first accel/decel lane            510            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     752            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1940           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9923        970         752       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2611        255         198       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10550       1031        799       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.215   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1733   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9081          9600            No                    
      FO                                                                       
     v                     2764          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.337                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.0    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10582          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              367            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     269            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   960            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10582       367         269       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2785        97          71        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11250       390         286       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4144   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9000          9600            No                    
      Fi   F                                                                   
     v                     4144          4400            No                    
      12                                                                       
     v  = v - v            8610          9600            No                    
      FO   F   R                                                               
     v                     390           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   38.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.333                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.9    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10276          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              269            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     367            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   960            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10276       269         367       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2704        71          97        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10925       286         390       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3972   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8740          9600            No                    
      Fi   F                                                                   
     v                     3972          4400            No                    
      12                                                                       
     v  = v - v            8454          9600            No                    
      FO   F   R                                                               
     v                     286           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   37.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.584                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.1    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         9/30/2010                                              
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10052          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              768            vph                 
Length of first accel/decel lane            570            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     269            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1780           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10052       768         269       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2645        202         71        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10687       817         286       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.257   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2103   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9004          9600            No                    
      FO                                                                       
     v                     2920          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.342                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.5    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Springdale & Westminster                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11317          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              931            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     909            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1940           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11317       931         909       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2978        245         239       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12032       990         966       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4755   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9626          9600            Yes                   
      Fi   F                                                                   
     v                     4755          4400            Yes                   
      12                                                                       
     v  = v - v            8636          9600            No                    
      FO   F   R                                                               
     v                     990           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   43.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.647                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.1    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Springdale & Westminster                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10542          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              909            vph                 
Length of first accel/decel lane            510            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     931            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1940           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10542       909         931       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2774        239         245       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11208       966         990       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.223   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1946   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9674          9600            Yes                   
      FO                                                                       
     v                     2912          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.347                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 57.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10410          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              435            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     235            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   960            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10410       435         235       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2739        114         62        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11067       462         250       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4121   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8854          9600            No                    
      Fi   F                                                                   
     v                     4121          4400            No                    
      12                                                                       
     v  = v - v            8392          9600            No                    
      FO   F   R                                                               
     v                     462           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   38.4    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.340                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.9    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10048          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              235            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     435            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   960            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10048       235         435       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2644        62          114       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10683       250         462       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3867   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8547          9600            No                    
      Fi   F                                                                   
     v                     3867          4400            No                    
      12                                                                       
     v  = v - v            8297          9600            No                    
      FO   F   R                                                               
     v                     250           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   36.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.581                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.2    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         9/30/2010                                              
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9852           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              968            vph                 
Length of first accel/decel lane            570            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     235            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1780           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9852        968         235       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2593        255         62        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10474       1029        250       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.230   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1837   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9003          9600            No                    
      FO                                                                       
     v                     2866          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.338                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.4    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Valley View & Garden Grove                             
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10732          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              901            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10732       901                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2824        237                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          11410       958                   pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4520   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9128          9600            No                    
      Fi   F                                                                   
     v                     4520          4400            Yes                   
      12                                                                       
     v  = v - v            8170          9600            No                    
      FO   F   R                                                               
     v                     958           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   41.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.384                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.9    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Bolsa Chica Rd                                         
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10798          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1204           vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane           850            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     4582           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1430           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10798       1204        4582      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2842        317         1206      v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11480       1280        4871      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3335   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9184          9600            No                    
      Fi   F                                                                   
     v                     3335          4400            No                    
      12                                                                       
     v  = v - v            7904          9600            No                    
      FO   F   R                                                               
     v                     1280          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   22.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.413                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.9    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Bolsa Chica Rd                                         
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9795           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              944            vph                 
Length of first accel/decel lane            510            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1204           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1770           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9795        944         1204      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2578        248         317       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10414       1004        1280      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.320   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2531   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8918          9600            No                    
      FO                                                                       
     v                     3535          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   29.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.429                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.8    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Valley View & Garden Grove                             
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11299          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1252           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11299       1252                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2973        329                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          12013       1331                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4941   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9611          9600            Yes                   
      Fi   F                                                                   
     v                     4941          4400            Yes                   
      12                                                                       
     v  = v - v            8280          9600            No                    
      FO   F   R                                                               
     v                     1331          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   45.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.418                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.1    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Bolsa Chica Rd                                         
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10309          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1024           vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane           850            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     4565           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1430           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10309       1024        4565      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2713        269         1201      v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10960       1089        4853      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3086   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8768          9600            No                    
      Fi   F                                                                   
     v                     3086          4400            No                    
      12                                                                       
     v  = v - v            7679          9600            No                    
      FO   F   R                                                               
     v                     1089          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   20.4    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.396                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.4    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Bolsa Chica Rd                                         
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9456           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1145           vph                 
Length of first accel/decel lane            510            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1024           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1770           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9456        1145        1024      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2488        301         269       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10053       1217        1089      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.293   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2214   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8770          9600            No                    
      FO                                                                       
     v                     3431          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.416                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.1    mph                  
_______________________________________________________________________________
                                                                               



 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Seal Beach Boulevard 
 

Ramps and Ramp‐Freeway Junction  
Level of Service Analysis Worksheets 

 
 
 

 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

AM Peak Hour 
 
 
 

 
 
 
 

 
 
 
 
 



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10555          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              769            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     819            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1580           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10555       769         819       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2778        202         216       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11222       818         871       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4376   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8978          9600            No                    
      Fi   F                                                                   
     v                     4376          4400            No                    
      12                                                                       
     v  = v - v            8160          9600            No                    
      FO   F   R                                                               
     v                     818           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   40.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.372                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.2    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10127          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              819            vph                 
Length of first accel/decel lane            1520           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     769            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1580           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10127       819         769       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2665        216         202       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10767       871         818       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.787   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  6505   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9138          9600            No                    
      FO                                                                       
     v                     7376          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   53.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 6.474                        
                                              S                                
Space mean speed in ramp influence area,     S  = -111.3  mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 68.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  =         mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10634          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              944            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane           1620           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     939            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10634       944         939       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2798        248         247       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11306       1004        998       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3095   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9045          9600            No                    
      Fi   F                                                                   
     v                     3095          4400            No                    
      12                                                                       
     v  = v - v            8041          9600            No                    
      FO   F   R                                                               
     v                     1004          3500            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   13.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.648                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.0    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10110          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              939            vph                 
Length of first accel/decel lane            620            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     944            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10110       939         944       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2661        247         248       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10749       998         1004      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.247   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2035   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9247          9600            No                    
      FO                                                                       
     v                     3033          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.346                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.2    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10539          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1096           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1013           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1580           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10539       1096        1013      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2773        288         267       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11205       1165        1077      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4565   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8964          9600            No                    
      Fi   F                                                                   
     v                     4565          4400            Yes                   
      12                                                                       
     v  = v - v            7799          9600            No                    
      FO   F   R                                                               
     v                     1165          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   42.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.403                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.6    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9930           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1013           vph                 
Length of first accel/decel lane            1520           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1096           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1580           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9930        1013        1096      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2613        267         288       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10557       1077        1165      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.761   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  6132   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9134          9600            No                    
      FO                                                                       
     v                     7209          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   51.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 5.516                        
                                              S                                
Space mean speed in ramp influence area,     S  = -84.4   mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 68.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  =         mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10497          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              1191           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane           1620           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1119           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10497       1191        1119      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2762        313         294       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11160       1266        1190      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3258   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8928          9600            No                    
      Fi   F                                                                   
     v                     3258          4400            No                    
      12                                                                       
     v  = v - v            7662          9600            No                    
      FO   F   R                                                               
     v                     1266          3500            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   15.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.672                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                Fran                                                   
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9835           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1119           vph                 
Length of first accel/decel lane            620            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1191           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9835        1119        1191      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2588        294         313       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10456       1190        1266      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.223   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1772   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9146          9600            No                    
      FO                                                                       
     v                     2962          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.341                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.3    mph                  
_______________________________________________________________________________
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                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/27/2010                                             
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-405 Northbound                                       
Weaving Location:       Btn Seal Beach and WB SR-22                            
Jurisdiction:                                                                  
Analysis Year:          2020 ALT 1                                             
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  3                                  
Weaving segment length, L                   1950           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.39                               
Weaving ratio, R                            0.33                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              2797    200     1259    619     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                736     53      331     163     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           2973    212     1338    658     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.68         0.55                       
Weaving and non-weaving speeds, Si     50.61        53.64                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.27                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               52.43  mph                              
Weaving segment density, D             32.94  pc/mi/ln                         
Level of service, LOS                  D                                       
Capacity of base condition, cb         6418   pc/h                             
Capacity as a 15-minute flow rate, c   6354   pc/h                             
Capacity as a full-hour volume, ch     6036   pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1996           4000            a        
Average flow rate (pcphpl)             1727           2400            b        
Volume ratio, VR                       0.39           0.80            c        
Weaving ratio, R                       0.33            N/A            d        
Weaving length (ft)                    1950           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/27/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-405 Northbound                                       
Weaving Location:       Btn Seal Beach and WB SR-22                            
Jurisdiction:                                                                  
Analysis Year:          2020 ALT 1                                             
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  3                                  
Weaving segment length, L                   1950           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.52                               
Weaving ratio, R                            0.32                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              2208    200     1764    813     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                581     53      464     214     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           2347    212     1875    864     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.85         0.97                       
Weaving and non-weaving speeds, Si     47.44        45.38                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.82                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               46.43  mph                              
Weaving segment density, D             38.04  pc/mi/ln                         
Level of service, LOS                  E                                       
Capacity of base condition, cb         5829   pc/h                             
Capacity as a 15-minute flow rate, c   5771   pc/h                             
Capacity as a full-hour volume, ch     5482   pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  2739           4000            a        
Average flow rate (pcphpl)             1766           2400            b        
Volume ratio, VR                       0.52           0.80            c        
Weaving ratio, R                       0.32            N/A            d        
Weaving length (ft)                    1950           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

I‐405 Southbound 
SR‐22 Eastbound to Seal Beach Boulevard 

Weaving Analysis 
 

 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/27/2010                                             
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Btn EB SR-22 and Seal Beach                            
Jurisdiction:                                                                  
Analysis Year:          2020 ALT 1                                             
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  3                                  
Weaving segment length, L                   2000           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.36                               
Weaving ratio, R                            0.44                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1315    1726    744     956     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                346     454     196     252     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1398    1835    790     1016    pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.64         0.47                       
Weaving and non-weaving speeds, Si     51.69        55.76                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.14                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               54.23  mph                              
Weaving segment density, D             30.97  pc/mi/ln                         
Level of service, LOS                  D                                       
Capacity of base condition, cb         6583   pc/h                             
Capacity as a 15-minute flow rate, c   6518   pc/h                             
Capacity as a full-hour volume, ch     6192   pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1806           4000            a        
Average flow rate (pcphpl)             1679           2400            b        
Volume ratio, VR                       0.36           0.80            c        
Weaving ratio, R                       0.44            N/A            d        
Weaving length (ft)                    2000           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/27/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Btn EB SR-22 and Seal Beach                            
Jurisdiction:                                                                  
Analysis Year:          2020 ALT 1                                             
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  3                                  
Weaving segment length, L                   2000           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.48                               
Weaving ratio, R                            0.41                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              995     1610    991     1407    veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                262     424     261     370     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1057    1711    1053    1495    pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.80         0.83                       
Weaving and non-weaving speeds, Si     48.42        47.78                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.65                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               48.08  mph                              
Weaving segment density, D             36.85  pc/mi/ln                         
Level of service, LOS                  E                                       
Capacity of base condition, cb         6003   pc/h                             
Capacity as a 15-minute flow rate, c   5944   pc/h                             
Capacity as a full-hour volume, ch     5647   pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  2548           4000            a        
Average flow rate (pcphpl)             1772           2400            b        
Volume ratio, VR                       0.48           0.80            c        
Weaving ratio, R                       0.41            N/A            d        
Weaving length (ft)                    2000           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

I‐405 Southbound 
Harbor Boulevard to Fairview Road 

Weaving Analysis 
 

 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/27/2010                                             
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Btn Harbor and Fairview                                
Jurisdiction:                                                                  
Analysis Year:          2020 ALT 1                                             
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1480           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.52                               
Weaving ratio, R                            0.28                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1701    0       528     1339    veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                448     0       139     352     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1808    0       561     1423    pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           1.03         1.23                       
Weaving and non-weaving speeds, Si     44.50        41.89                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.32                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               43.22  mph                              
Weaving segment density, D             43.87  pc/mi/ln                         
Level of service, LOS                  F                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1984           4000            a        
Average flow rate (pcphpl)             1896           2400            b        
Volume ratio, VR                       0.52           0.80            c        
Weaving ratio, R                       0.28            N/A            d        
Weaving length (ft)                    1480           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/27/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Btn Harbor and Fairview                                
Jurisdiction:                                                                  
Analysis Year:          2020 ALT 1                                             
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1480           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.51                               
Weaving ratio, R                            0.43                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1260    0       565     747     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                332     0       149     197     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1339    0       600     794     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.81         0.84                       
Weaving and non-weaving speeds, Si     48.21        47.57                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.23                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               47.89  mph                              
Weaving segment density, D             28.53  pc/mi/ln                         
Level of service, LOS                  D                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1394           4000            a        
Average flow rate (pcphpl)             1366           2400            b        
Volume ratio, VR                       0.51           0.80            c        
Weaving ratio, R                       0.43            N/A            d        
Weaving length (ft)                    1480           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SR‐73 Northbound 
Bear Street to Fairview Road 

Weaving Analysis 
 

 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         3/24/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  SR-73 Northbound                                       
Weaving Location:       Btn Bear and Fairview                                  
Jurisdiction:                                                                  
Analysis Year:          2020 ALT 1                                             
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1170           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.56                               
Weaving ratio, R                            0.42                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              790     0       592     423     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                208     0       156     111     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           839     0       629     449     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.76         0.82                       
Weaving and non-weaving speeds, Si     49.04        48.06                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.40                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               48.60  mph                              
Weaving segment density, D             19.72  pc/mi/ln                         
Level of service, LOS                  B                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1078           4000            a        
Average flow rate (pcphpl)             958            2400            b        
Volume ratio, VR                       0.56           0.80            c        
Weaving ratio, R                       0.42            N/A            d        
Weaving length (ft)                    1170           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         3/24/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  SR-73 Northbound                                       
Weaving Location:       Btn Bear and Fairview                                  
Jurisdiction:                                                                  
Analysis Year:          2020 ALT 1                                             
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1170           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.45                               
Weaving ratio, R                            0.42                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1264    0       590     431     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                333     0       155     113     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1343    0       627     458     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.76         0.65                       
Weaving and non-weaving speeds, Si     49.09        51.34                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.12                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               50.31  mph                              
Weaving segment density, D             24.13  pc/mi/ln                         
Level of service, LOS                  C                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1085           4000            a        
Average flow rate (pcphpl)             1214           2400            b        
Volume ratio, VR                       0.45           0.80            c        
Weaving ratio, R                       0.42            N/A            d        
Weaving length (ft)                    1170           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SR‐73 Southbound 
Fairview Road to Bear Street 

Weaving Analysis 
 

 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         3/24/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  SR-73 Southbound                                       
Weaving Location:       Btn Fairview and Bear                                  
Jurisdiction:                                                                  
Analysis Year:          2020 ALT 1                                             
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1170           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.37                               
Weaving ratio, R                            0.49                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1120    457     469     457     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                295     120     123     120     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1190    485     498     485     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.72         0.51                       
Weaving and non-weaving speeds, Si     49.92        54.65                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          0.92                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               52.80  mph                              
Weaving segment density, D             25.17  pc/mi/ln                         
Level of service, LOS                  C                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  983            4000            a        
Average flow rate (pcphpl)             1329           2400            b        
Volume ratio, VR                       0.37           0.80            c        
Weaving ratio, R                       0.49            N/A            d        
Weaving length (ft)                    1170           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         3/24/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  SR-73 Southbound                                       
Weaving Location:       Btn Fairview and Bear                                  
Jurisdiction:                                                                  
Analysis Year:          2020 ALT 1                                             
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1170           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.48                               
Weaving ratio, R                            0.38                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              636     348     570     348     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                167     92      150     92      v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           676     369     606     369     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.71         0.63                       
Weaving and non-weaving speeds, Si     50.19        51.87                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.19                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               51.04  mph                              
Weaving segment density, D             19.79  pc/mi/ln                         
Level of service, LOS                  B                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  975            4000            a        
Average flow rate (pcphpl)             1010           2400            b        
Volume ratio, VR                       0.48           0.80            c        
Weaving ratio, R                       0.38            N/A            d        
Weaving length (ft)                    1170           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Project Alternative (2020)   
Collector‐Distributor Road (C‐D) Analysis 

 
 

The C‐D ramp configuration and volumes are the same for 
Alternatives 1, 2 and 3 and therefore are referred to as Project 
Alternative 

 

 

 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Goldenwest Street/Bolsa Avenue Interchange 
Collector‐Distributor Road (C‐D) Analysis 

 
 
 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/21/2010                                             
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Goldenwest-Bolsa SB (C-D)                              
Jurisdiction:                                                                  
Analysis Year:          2020 Project Alternative                                 
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                40             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   630            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.37                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       333     563     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       88      148     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       354     598     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           3.67         0.77                       
Weaving and non-weaving speeds, Si     21.43        31.95                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.59                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               21.43  mph                              
Weaving segment density, D             22.21  pc/mi/ln                         
Level of service, LOS                  B                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  952            2800            a        
Average flow rate (pcphpl)             476                            b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.37            N/A            d        
Weaving length (ft)                    630            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/21/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Goldenwest-Bolsa SB (C-D)                              
Jurisdiction:                                                                  
Analysis Year:          2020 Project Alternative                                 
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                40             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   630            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.21                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       119     451     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       31      119     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       126     479     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           2.36         0.43                       
Weaving and non-weaving speeds, Si     23.92        36.02                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.51                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               23.92  mph                              
Weaving segment density, D             12.64  pc/mi/ln                         
Level of service, LOS                  B                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  605            2800            a        
Average flow rate (pcphpl)             302                            b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.21            N/A            d        
Weaving length (ft)                    630            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
   
 
 
 
 
 
 
 
 
 
 
 
 

Katella Avenue/Willow Street Interchange 
Collector‐Distributor Road (C‐D) Analysis 

 
 
 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/25/2010                                             
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-605 Southbound (C-D)                                 
Weaving Location:       Katella SB (C-D)                                       
Jurisdiction:                                                                  
Analysis Year:          2020 Project Alternative                                 
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                35             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   780            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.31                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       1285    575     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       338     151     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       1366    611     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           6.28         1.70                       
Weaving and non-weaving speeds, Si     18.44        24.27                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.82                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               18.44  mph                              
Weaving segment density, D             53.62  pc/mi/ln                         
Level of service, LOS                  F                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1977           2800            a        
Average flow rate (pcphpl)             988                            b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.31            N/A            d        
Weaving length (ft)                    780            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/25/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-605 Southbound (C-D)                                 
Weaving Location:       Katella SB (C-D)                                       
Jurisdiction:                                                                  
Analysis Year:          2020 Project Alternative                                 
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                35             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   780            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.38                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       1146    701     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       302     184     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       1218    745     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           6.23         1.68                       
Weaving and non-weaving speeds, Si     18.46        24.33                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.82                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               18.46  mph                              
Weaving segment density, D             53.18  pc/mi/ln                         
Level of service, LOS                  F                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1963           2800            a        
Average flow rate (pcphpl)             981                            b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.38            N/A            d        
Weaving length (ft)                    780            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Bristol to Fairview                                    
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11079          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2916           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2356           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2356           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              54.1           mi/h                
Number of lanes, N                          5                                  
Density, D                                  43.6           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Fairview to Bristol                                    
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   14301          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3763           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               3041           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               3041           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Bristol to Fairview                                    
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11867          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3123           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2523           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2523           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Fairview to Bristol                                    
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11139          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2931           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2369           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2369           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              53.6           mi/h                
Number of lanes, N                          5                                  
Density, D                                  44.2           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Fairview to Harbor                                     
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12545          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3301           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2223           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2223           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              58.5           mi/h                
Number of lanes, N                          6                                  
Density, D                                  38.0           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Harbor to Fairview                                     
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   19451          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     5119           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2954           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          7                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2954           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          7                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Fairview to Harbor                                     
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   14239          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3747           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2523           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2523           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          6                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Harbor to Fairview                                     
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   15085          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3970           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2291           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          7                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2291           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              56.4           mi/h                
Number of lanes, N                          7                                  
Density, D                                  40.6           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Harbor to Euclid                                       
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   13635          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3588           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2416           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2416           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          6                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Euclid to Harbor                                       
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   18069          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     4755           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               3202           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               3202           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          6                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Harbor to Euclid                                       
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   15597          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     4104           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2764           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2764           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          6                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Euclid to Harbor                                       
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   14196          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3736           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2515           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2515           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          6                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Euclid to Brookhurst                                   
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12469          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3281           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2209           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2209           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              58.9           mi/h                
Number of lanes, N                          6                                  
Density, D                                  37.5           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Brookhurst to Euclid                                   
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   16419          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     4321           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2909           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2909           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          6                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Euclid to Brookhurst                                   
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   14157          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3726           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2509           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2509           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          6                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Brookhurst to Euclid                                   
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12631          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3324           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2238           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2238           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              58.0           mi/h                
Number of lanes, N                          6                                  
Density, D                                  38.6           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Brookhurst to Magnolia                                 
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12097          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3183           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2572           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2572           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Magnolia to Brookhurst                                 
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   14564          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3833           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               3097           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               3097           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Brookhurst to Magnolia                                 
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   13601          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3579           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2892           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2892           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Magnolia to Brookhurst                                 
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11844          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3117           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2518           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2518           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Magnolia to Beach                                      
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12670          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3334           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2694           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2694           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Beach to Magnolia                                      
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   13516          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3557           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2874           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2874           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Magnolia to Beach                                      
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   13457          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3541           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2861           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2861           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Beach to Magnolia                                      
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12373          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3256           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2631           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2631           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Beach to Goldenwest                                    
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12273          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3230           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2610           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2610           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Goldenwest to Beach                                    
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12922          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3401           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2748           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2748           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Beach to Goldenwest                                    
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12852          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3382           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2733           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2733           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Goldenwest to Beach                                    
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12265          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3228           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2608           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2608           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Goldenwest to Westminster                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12244          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3222           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2603           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2603           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Westminster to Goldenwest                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   13024          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3427           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2769           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2769           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Goldenwest to Westminster                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12965          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3412           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2757           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2757           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Westminster to Goldenwest                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12042          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3169           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2561           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2561           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Westminster to Bolsa Chica                             
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12432          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3272           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2643           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2643           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Bolsa Chica to Westminster                             
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12911          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3398           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2745           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2745           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Westminster to Bolsa Chica                             
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12931          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3403           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2750           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2750           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Bolsa Chica to Westminster                             
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11779          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3100           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2505           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2505           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Bolsa Chica to Seal Beach                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   17081          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     4495           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2594           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          7                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2594           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          7                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Seal Beach to Bolsa Chica                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   17855          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     4699           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2712           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          7                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2712           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          7                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Bolsa Chica to Seal Beach                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   17238          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     4536           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2618           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          7                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2618           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          7                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Seal Beach to Bolsa Chica                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   16585          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     4364           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2519           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          7                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2519           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          7                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Seal Beach to I-605                                    
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   17121          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     4506           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2600           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          7                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2600           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          7                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                I-605 to Seal Beach                                    
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   17854          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     4698           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2712           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          7                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2712           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          7                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Seal Beach to I-605                                    
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   17185          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     4522           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2610           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          7                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2610           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          7                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                I-605 to Seal Beach                                    
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   16720          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     4400           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2539           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          7                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2539           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          7                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/17/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10637          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              152            vph                 
Length of first accel/decel lane            660            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     379            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   850            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10637       152         379       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2799        40          100       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11309       162         403       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.492   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  4333   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8971          9600            No                    
      FO                                                                       
     v                     4495          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   36.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  E               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.637                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/17/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10763          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              379            vph                 
Length of first accel/decel lane            530            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     152            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   850            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10763       379         152       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2832        100         40        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11443       403         162       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.299   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2672   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9346          9600            No                    
      FO                                                                       
     v                     3075          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.358                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.0    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/23/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           14301          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1347           vph                 
Length of first accel/decel lane            160            ft                  
Length of second accel/decel lane           710            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1084           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1680           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        14301       1347        1084      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3763        354         285       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          15204       1432        1152      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4222   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                12164         9600            Yes                   
      Fi   F                                                                   
     v                     4222          4400            No                    
      12                                                                       
     v  = v - v            10732         9600            Yes                   
      FO   F   R                                                               
     v                     1432          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   31.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.427                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 65.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/23/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           13178          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1084           vph                 
Length of first accel/decel lane            1280           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1347           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1680           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        13178       1084        1347      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3468        285         354       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          14010       1152        1432      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.391   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  4500   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     12662         9600            Yes                   
      FO                                                                       
     v                     5652          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   41.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 1.317                        
                                              S                                
Space mean speed in ramp influence area,     S  = 33.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 56.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 42.9    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/17/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Loop On                                     
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11370          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              348            vph                 
Length of first accel/decel lane            660            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     248            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   850            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11370       348         248       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2992        92          65        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12088       370         264       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.466   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  4467   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9958          9600            Yes                   
      FO                                                                       
     v                     4837          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   38.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.780                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/17/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11660          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              248            vph                 
Length of first accel/decel lane            530            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     348            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   850            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11660       248         348       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3068        65          92        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12396       264         370       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.316   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3128   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10160         9600            Yes                   
      FO                                                                       
     v                     3392          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.389                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 57.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.7    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/24/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11139          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              998            vph                 
Length of first accel/decel lane            160            ft                  
Length of second accel/decel lane           710            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1476           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1680           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11139       998         1476      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2931        263         388       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11843       1061        1569      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3249   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9475          9600            No                    
      Fi   F                                                                   
     v                     3249          4400            No                    
      12                                                                       
     v  = v - v            8414          9600            No                    
      FO   F   R                                                               
     v                     1061          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   22.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.393                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 68.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.9    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/24/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10307          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1476           vph                 
Length of first accel/decel lane            1280           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     998            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1680           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10307       1476        998       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2712        388         263       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10958       1569        1061      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.339   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2866   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10027         9600            Yes                   
      FO                                                                       
     v                     4435          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   31.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.535                        
                                              S                                
Space mean speed in ramp influence area,     S  = 55.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.9    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Fairview Rd & Harbor Blvd                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11079          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              3107           vph                 
Length of first accel/decel lane            170            ft                  
Length of second accel/decel lane           1060           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11079       3107                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2916        818                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          11779       3303                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4894   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9424          9600            No                    
      Fi   F                                                                   
     v                     4894          4400            Yes                   
      12                                                                       
     v  = v - v            6121          9600            No                    
      FO   F   R                                                               
     v                     3303          3800            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   33.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.725                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9887           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              794            vph                 
Length of first accel/decel lane            670            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     522            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1730           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9887        794         522       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2602        209         137       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10511       844         555       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.278   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2230   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8855          9600            No                    
      FO                                                                       
     v                     3074          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.345                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/23/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           13894          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              820            vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane           330            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1393           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1330           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        13894       820         1393      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3656        216         367       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          14772       872         1481      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3718   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                11818         9600            Yes                   
      Fi   F                                                                   
     v                     3718          4400            No                    
      12                                                                       
     v  = v - v            10946         9600            Yes                   
      FO   F   R                                                               
     v                     872           4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   30.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.376                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.1    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/23/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           13097          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1444           vph                 
Length of first accel/decel lane            710            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1347           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2250           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        13097       1444        1347      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3447        380         354       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13924       1535        1432      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.202   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2306   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     12959         9600            Yes                   
      FO                                                                       
     v                     3841          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   30.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.439                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 49.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.0    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11867          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              3625           vph                 
Length of first accel/decel lane            170            ft                  
Length of second accel/decel lane           1060           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11867       3625                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                3123        954                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          12616       3854                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5476   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10093         9600            Yes                   
      Fi   F                                                                   
     v                     5476          4400            Yes                   
      12                                                                       
     v  = v - v            6239          9600            No                    
      FO   F   R                                                               
     v                     3854          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   38.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.645                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.4    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11316          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              769            vph                 
Length of first accel/decel lane            670            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     628            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1730           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11316       769         628       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2978        202         165       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12031       818         668       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.282   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2684   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10349         9600            Yes                   
      FO                                                                       
     v                     3502          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.390                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 56.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/24/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10775          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              865            vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane           330            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     777            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1330           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10775       865         777       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2836        228         204       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11456       920         826       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3064   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9165          9600            No                    
      Fi   F                                                                   
     v                     3064          4400            No                    
      12                                                                       
     v  = v - v            8245          9600            No                    
      FO   F   R                                                               
     v                     920           4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   24.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.381                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 68.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/24/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10229          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1092           vph                 
Length of first accel/decel lane            710            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     998            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2250           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10229       1092        998       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2692        287         263       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10875       1161        1061      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.249   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2082   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9536          9600            No                    
      FO                                                                       
     v                     3243          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.357                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.9    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10454          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              522            vph                 
Length of first accel/decel lane            640            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     794            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1730           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10454       522         794       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2751        137         209       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11114       555         844       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.434   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3737   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9169          9600            No                    
      FO                                                                       
     v                     4292          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   34.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.574                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Hyland Ave                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10827          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              750            vph                 
Length of first accel/decel lane            770            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     522            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1880           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10827       750         522       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2849        197         137       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11511       797         555       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.309   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2784   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9808          9600            Yes                   
      FO                                                                       
     v                     3581          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.392                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/23/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           15058          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1251           vph                 
Length of first accel/decel lane            180            ft                  
Length of second accel/decel lane           1475           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1007           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1425           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        15058       1251        1007      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3963        329         265       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          16009       1330        1071      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4314   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                12808         9600            Yes                   
      Fi   F                                                                   
     v                     4314          4400            No                    
      12                                                                       
     v  = v - v            11478         9600            Yes                   
      FO   F   R                                                               
     v                     1330          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   24.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.418                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.0    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/23/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           14164          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1007           vph                 
Length of first accel/decel lane            530            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1393           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1220           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        14164       1007        1393      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3727        265         367       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          15059       1071        1481      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.215   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2703   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     13630         9600            Yes                   
      FO                                                                       
     v                     3774          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   31.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.443                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 47.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 50.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/23/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           13023          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1393           vph                 
Length of first accel/decel lane            850            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1007           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1220           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        13023       1393        1007      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3427        367         265       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13846       1481        1071      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.243   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2760   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     12827         9600            Yes                   
      FO                                                                       
     v                     4241          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   32.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.515                        
                                              S                                
Space mean speed in ramp influence area,     S  = 55.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 51.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.8    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11866          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              628            vph                 
Length of first accel/decel lane            640            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     769            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1730           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11866       628         769       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3123        165         202       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12615       668         818       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.420   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  4246   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10783         9600            Yes                   
      FO                                                                       
     v                     4914          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   39.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.820                        
                                              S                                
Space mean speed in ramp influence area,     S  = 47.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Hyland Ave                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12314          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              957            vph                 
Length of first accel/decel lane            770            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     628            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1880           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12314       957         628       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3241        252         165       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13092       1017        668       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.281   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2981   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     11609         9600            Yes                   
      FO                                                                       
     v                     3998          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   31.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.464                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 55.3    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/24/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11830          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1180           vph                 
Length of first accel/decel lane            180            ft                  
Length of second accel/decel lane           1475           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1081           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1425           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11830       1180        1081      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3113        311         284       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12577       1255        1149      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3545   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10062         9600            Yes                   
      Fi   F                                                                   
     v                     3545          4400            No                    
      12                                                                       
     v  = v - v            8807          9600            No                    
      FO   F   R                                                               
     v                     1255          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   18.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.411                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 68.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/24/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10987          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1081           vph                 
Length of first accel/decel lane            530            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     777            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1220           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10987       1081        777       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2891        284         204       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11681       1149        826       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.205   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1887   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10330         9600            Yes                   
      FO                                                                       
     v                     3036          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.355                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 55.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.7    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/24/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10289          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              777            vph                 
Length of first accel/decel lane            850            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1081           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1220           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10289       777         1081      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2708        204         284       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10939       826         1149      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.325   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2744   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9265          9600            No                    
      FO                                                                       
     v                     3570          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.383                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.8    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11363          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              1679           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane           1550           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     318            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1460           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11363       1679        318       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2990        442         84        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12081       1785        338       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3834   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9665          9600            Yes                   
      Fi   F                                                                   
     v                     3834          4400            No                    
      12                                                                       
     v  = v - v            7880          9600            No                    
      FO   F   R                                                               
     v                     1785          3800            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   20.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.589                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.1    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10164          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              318            vph                 
Length of first accel/decel lane            900            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1679           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1460           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10164       318         1679      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2675        84          442       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10806       338         1785      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.399   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3310   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8644          9600            No                    
      FO                                                                       
     v                     3648          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.390                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/23/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           13682          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              639            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1086           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1410           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        13682       639         1086      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3601        168         286       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          14546       679         1155      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5457   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                11637         9600            Yes                   
      Fi   F                                                                   
     v                     5457          4400            Yes                   
      12                                                                       
     v  = v - v            10958         9600            Yes                   
      FO   F   R                                                               
     v                     679           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   49.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.359                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 68.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/23/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           14001          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1479           vph                 
Length of first accel/decel lane            640            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1086           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   550            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        14001       1479        1086      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3684        389         286       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          14885       1572        1155      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.180   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2228   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     13957         9600            Yes                   
      FO                                                                       
     v                     3800          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   30.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.438                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 46.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 49.3    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/23/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           13226          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1086           vph                 
Length of first accel/decel lane            550            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1479           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   550            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        13226       1086        1479      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3481        286         389       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          14061       1155        1572      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.319   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3685   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     12716         9600            Yes                   
      FO                                                                       
     v                     4840          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   39.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.787                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 53.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 51.3    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12998          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              2395           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane           1550           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     714            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1460           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12998       2395        714       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3421        630         188       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13819       2546        759       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4759   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                11056         9600            Yes                   
      Fi   F                                                                   
     v                     4759          4400            Yes                   
      12                                                                       
     v  = v - v            8510          9600            No                    
      FO   F   R                                                               
     v                     2546          3800            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   28.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.657                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 68.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.0    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11287          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              714            vph                 
Length of first accel/decel lane            900            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     2395           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1460           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11287       714         2395      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2970        188         630       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12000       759         2546      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.346   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3286   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10259         9600            Yes                   
      FO                                                                       
     v                     4045          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   31.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.463                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.0    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/24/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10526          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              504            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1433           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1410           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10526       504         1433      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2770        133         377       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11191       536         1524      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4206   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8953          9600            No                    
      Fi   F                                                                   
     v                     4206          4400            No                    
      12                                                                       
     v  = v - v            8417          9600            No                    
      FO   F   R                                                               
     v                     536           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   39.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.346                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.7    mph                  
_______________________________________________________________________________
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Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/24/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11189          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              897            vph                 
Length of first accel/decel lane            640            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1433           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   550            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11189       897         1433      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2944        236         377       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11896       954         1524      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.257   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2416   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10350         9600            Yes                   
      FO                                                                       
     v                     3370          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.377                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 56.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.3    mph                  
_______________________________________________________________________________
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Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/24/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10166          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1433           vph                 
Length of first accel/decel lane            550            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     897            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   550            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10166       1433        897       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2675        377         236       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10808       1524        954       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.273   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2265   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9832          9600            Yes                   
      FO                                                                       
     v                     3789          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   30.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.466                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.3    mph                  
_______________________________________________________________________________
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Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10391          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              1329           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane           2000           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     867            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10391       1329        867       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2734        350         228       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11047       1413        922       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3343   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8838          9600            No                    
      Fi   F                                                                   
     v                     3343          4400            No                    
      12                                                                       
     v  = v - v            7425          9600            No                    
      FO   F   R                                                               
     v                     1413          3800            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   12.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.555                        
                                              S                                
Space mean speed in ramp influence area,     S  = 54.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.2    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11015          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              867            vph                 
Length of first accel/decel lane            520            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     431            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1320           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11015       867         431       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2899        228         113       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11711       922         458       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.334   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3081   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10133         9600            Yes                   
      FO                                                                       
     v                     4003          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   33.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.509                        
                                              S                                
Space mean speed in ramp influence area,     S  = 55.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.6    mph                  
_______________________________________________________________________________
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Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11737          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              431            vph                 
Length of first accel/decel lane            660            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     867            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1320           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11737       431         867       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3089        113         228       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12478       458         922       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.324   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3234   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10436         9600            Yes                   
      FO                                                                       
     v                     3692          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   29.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.418                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 57.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/23/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           14564          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              853            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1379           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1450           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        14564       853         1379      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3833        224         363       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          15484       907         1466      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5913   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                12388         9600            Yes                   
      Fi   F                                                                   
     v                     5913          4400            Yes                   
      12                                                                       
     v  = v - v            11481         9600            Yes                   
      FO   F   R                                                               
     v                     907           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   53.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.380                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 68.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.6    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/23/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Brookhurst St. & Talbert Ave                           
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           13853          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1379           vph                 
Length of first accel/decel lane            550            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     853            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1450           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        13853       1379        853       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3646        363         224       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          14728       1466        907       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.280   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3422   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     13694         9600            Yes                   
      FO                                                                       
     v                     4888          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   39.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.811                        
                                              S                                
Space mean speed in ramp influence area,     S  = 47.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 50.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 49.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           15002          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1152           vph                 
Length of first accel/decel lane            2000           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1379           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2430           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        15002       1152        1379      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3948        303         363       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          15949       1225        1466      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.560   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  7535   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     14674         9600            Yes                   
      FO                                                                       
     v                     8760          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   60.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 25.000                       
                                              S                                
Space mean speed in ramp influence area,     S  = -630.0  mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 171.7   mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11797          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              1622           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane           2000           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1000           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11797       1622        1000      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3104        427         263       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12542       1724        1063      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3885   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10034         9600            Yes                   
      Fi   F                                                                   
     v                     3885          4400            No                    
      12                                                                       
     v  = v - v            8310          9600            No                    
      FO   F   R                                                               
     v                     1724          3800            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   17.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.583                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 68.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.0    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12412          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1000           vph                 
Length of first accel/decel lane            520            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     427            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1320           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12412       1000        427       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3266        263         112       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13196       1063        454       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.317   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3389   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     11759         9600            Yes                   
      FO                                                                       
     v                     4452          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   36.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.630                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 55.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           13245          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              427            vph                 
Length of first accel/decel lane            660            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1000           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1320           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        13245       427         1000      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3486        112         263       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          14082       454         1063      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.325   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3759   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     12036         9600            Yes                   
      FO                                                                       
     v                     4213          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   34.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.525                        
                                              S                                
Space mean speed in ramp influence area,     S  = 55.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 53.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.3    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/24/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11844          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1003           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     752            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1450           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11844       1003        752       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3117        264         198       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12592       1066        799       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4993   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10074         9600            Yes                   
      Fi   F                                                                   
     v                     4993          4400            Yes                   
      12                                                                       
     v  = v - v            9008          9600            No                    
      FO   F   R                                                               
     v                     1066          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   45.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.394                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.4    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/24/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11008          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              752            vph                 
Length of first accel/decel lane            550            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1003           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1450           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11008       752         1003      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2897        198         264       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11703       799         1066      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.363   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3343   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10002         9600            Yes                   
      FO                                                                       
     v                     4142          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   34.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.539                        
                                              S                                
Space mean speed in ramp influence area,     S  = 54.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.6    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11635          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              774            vph                 
Length of first accel/decel lane            2000           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     752            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2430           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11635       774         752       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3062        204         198       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12370       823         799       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.610   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  6025   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10693         9600            Yes                   
      FO                                                                       
     v                     6848          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   46.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 3.815                        
                                              S                                
Space mean speed in ramp influence area,     S  = -36.8   mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  =         mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12097          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              520            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     259            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12097       520         259       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3183        137         68        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12861       553         275       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4798   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10289         9600            Yes                   
      Fi   F                                                                   
     v                     4798          4400            Yes                   
      12                                                                       
     v  = v - v            9736          9600            Yes                   
      FO   F   R                                                               
     v                     553           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   44.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.608                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.9    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11663          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              259            vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     520            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11663       259         520       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3069        68          137       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12400       275         553       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4480   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9920          9600            Yes                   
      Fi   F                                                                   
     v                     4480          4400            Yes                   
      12                                                                       
     v  = v - v            9645          9600            Yes                   
      FO   F   R                                                               
     v                     275           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   41.4    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.323                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.6    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct (Warner)                          
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11448          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              556            vph                 
Length of first accel/decel lane            630            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     259            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1950           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11448       556         259       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3013        146         68        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12171       591         275       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.300   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2902   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10262         9600            Yes                   
      FO                                                                       
     v                     3493          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.393                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 57.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.6    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On (Magnolia)                               
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11911          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              911            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     556            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11911       911         556       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3134        240         146       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12663       969         591       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.201   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2040   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     11132         9600            Yes                   
      FO                                                                       
     v                     3009          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.362                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 52.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.6    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/23/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           13516          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              577            vph                 
Length of first accel/decel lane            130            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     690            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1260           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        13516       577         690       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3557        152         182       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          14370       613         734       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5358   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                11496         9600            Yes                   
      Fi   F                                                                   
     v                     5358          4400            Yes                   
      12                                                                       
     v  = v - v            10883         9600            Yes                   
      FO   F   R                                                               
     v                     613           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   49.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.353                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 68.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.4    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/23/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           13035          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              690            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     577            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1260           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        13035       690         577       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3430        182         152       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13858       734         613       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5248   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                11087         9600            Yes                   
      Fi   F                                                                   
     v                     5248          4400            Yes                   
      12                                                                       
     v  = v - v            10353         9600            Yes                   
      FO   F   R                                                               
     v                     734           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   48.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.364                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/23/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12460          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1102           vph                 
Length of first accel/decel lane            470            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1423           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12460       1102        1423      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3279        290         374       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13247       1172        1513      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.188   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2018   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     11919         9600            Yes                   
      FO                                                                       
     v                     3190          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.373                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 51.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/23/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct(Magnolia)                         
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           13378          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1423           vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1102           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        13378       1423        1102      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3521        374         290       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          14223       1513        1172      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.172   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2021   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     13236         9600            Yes                   
      FO                                                                       
     v                     3534          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.402                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 48.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 50.6    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           13601          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              878            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     777            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        13601       878         777       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3579        231         204       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          14460       933         826       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5570   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                11568         9600            Yes                   
      Fi   F                                                                   
     v                     5570          4400            Yes                   
      12                                                                       
     v  = v - v            10635         9600            Yes                   
      FO   F   R                                                               
     v                     933           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   50.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.642                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.6    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12869          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              777            vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     878            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12869       777         878       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3387        204         231       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13682       826         933       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5238   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10946         9600            Yes                   
      Fi   F                                                                   
     v                     5238          4400            Yes                   
      12                                                                       
     v  = v - v            10120         9600            Yes                   
      FO   F   R                                                               
     v                     826           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   47.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.372                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.4    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct (Warner)                          
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12222          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              888            vph                 
Length of first accel/decel lane            630            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     777            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1950           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12222       888         777       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3216        234         204       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12994       944         826       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.256   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2685   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     11438         9600            Yes                   
      FO                                                                       
     v                     3629          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   29.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.411                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 53.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 55.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On (Magnolia)                               
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12962          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              595            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     888            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12962       595         888       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3411        157         234       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13781       633         944       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.243   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2738   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     11914         9600            Yes                   
      FO                                                                       
     v                     3371          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.397                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 51.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/24/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12373          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1178           vph                 
Length of first accel/decel lane            130            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     597            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1260           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12373       1178        597       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3256        310         157       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13154       1252        635       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5295   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10524         9600            Yes                   
      Fi   F                                                                   
     v                     5295          4400            Yes                   
      12                                                                       
     v  = v - v            9272          9600            No                    
      FO   F   R                                                               
     v                     1252          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   48.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.411                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.9    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/24/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11392          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              597            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1178           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1260           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11392       597         1178      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2998        157         310       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12111       635         1252      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4583   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9689          9600            Yes                   
      Fi   F                                                                   
     v                     4583          4400            Yes                   
      12                                                                       
     v  = v - v            9054          9600            No                    
      FO   F   R                                                               
     v                     635           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   42.4    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.355                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.2    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/24/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10894          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              378            vph                 
Length of first accel/decel lane            470            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     762            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10894       378         762       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2867        99          201       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11582       402         810       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.284   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2579   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9484          9600            No                    
      FO                                                                       
     v                     2981          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.356                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 57.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/24/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct(Magnolia)                         
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11209          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              762            vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     378            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11209       762         378       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2950        201         99        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11917       810         402       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2451   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10227         9600            Yes                   
      FO                                                                       
     v                     3261          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.370                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 56.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.4    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12670          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1643           vph                 
Length of first accel/decel lane            190            ft                  
Length of second accel/decel lane           2030           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     866            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2070           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12670       1643        866       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3334        432         228       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13470       1747        921       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4095   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10776         9600            Yes                   
      Fi   F                                                                   
     v                     4095          4400            No                    
      12                                                                       
     v  = v - v            9029          9600            No                    
      FO   F   R                                                               
     v                     1747          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   17.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.455                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 67.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11301          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              866            vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     301            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1090           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11301       866         301       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2974        228         79        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12015       921         320       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.361   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3438   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10436         9600            Yes                   
      FO                                                                       
     v                     4359          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   35.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.597                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12022          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              301            vph                 
Length of first accel/decel lane            890            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     866            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1090           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12022       301         866       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3164        79          228       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12781       320         921       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.398   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  4095   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10601         9600            Yes                   
      FO                                                                       
     v                     4415          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   34.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.563                        
                                              S                                
Space mean speed in ramp influence area,     S  = 54.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/23/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12922          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1160           vph                 
Length of first accel/decel lane            70             ft                  
Length of second accel/decel lane           200            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12922       1160                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                3401        305                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          13738       1233                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3770   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10991         9600            Yes                   
      Fi   F                                                                   
     v                     3770          4400            No                    
      12                                                                       
     v  = v - v            9758          9600            Yes                   
      FO   F   R                                                               
     v                     1233          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   33.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.409                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 66.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.6    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/23/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11956          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              813            vph                 
Length of first accel/decel lane            1040           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1059           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1040           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11956       813         1059      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3146        214         279       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12711       864         1126      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.367   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3752   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     11075         9600            Yes                   
      FO                                                                       
     v                     4616          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   34.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.622                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 57.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 55.6    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/23/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12633          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1059           vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     813            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1040           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12633       1059        813       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3324        279         214       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13431       1126        864       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.221   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2413   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     12057         9600            Yes                   
      FO                                                                       
     v                     3539          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.403                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 51.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.6    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           13457          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              2078           vph                 
Length of first accel/decel lane            190            ft                  
Length of second accel/decel lane           2030           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1061           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2070           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        13457       2078        1061      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3541        547         279       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          14307       2209        1128      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4611   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                11446         9600            Yes                   
      Fi   F                                                                   
     v                     4611          4400            Yes                   
      12                                                                       
     v  = v - v            9237          9600            No                    
      FO   F   R                                                               
     v                     2209          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   22.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.497                        
                                              S                                
Space mean speed in ramp influence area,     S  = 56.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 67.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11726          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1061           vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     291            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1090           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11726       1061        291       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3086        279         77        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12467       1128        309       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.335   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3344   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     11095         9600            Yes                   
      FO                                                                       
     v                     4472          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   36.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.633                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 57.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 55.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12610          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              291            vph                 
Length of first accel/decel lane            890            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1061           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1090           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12610       291         1061      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3318        77          279       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13406       309         1128      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.400   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  4359   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     11215         9600            Yes                   
      FO                                                                       
     v                     4668          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   36.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.656                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 57.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 55.0    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/24/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12265          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1623           vph                 
Length of first accel/decel lane            70             ft                  
Length of second accel/decel lane           200            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12265       1623                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                3228        427                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          13040       1726                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3990   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10432         9600            Yes                   
      Fi   F                                                                   
     v                     3990          4400            No                    
      12                                                                       
     v  = v - v            8706          9600            No                    
      FO   F   R                                                               
     v                     1726          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   35.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.453                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 68.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/24/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10913          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              950            vph                 
Length of first accel/decel lane            1040           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     803            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1040           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10913       950         803       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2872        250         211       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11602       1010        854       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.349   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3179   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10112         9600            Yes                   
      FO                                                                       
     v                     4189          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   31.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.485                        
                                              S                                
Space mean speed in ramp influence area,     S  = 56.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/24/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11704          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              803            vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     950            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1040           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11704       803         950       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3080        211         250       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12443       854         1010      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.255   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2533   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10797         9600            Yes                   
      FO                                                                       
     v                     3387          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.384                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 55.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.3    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12273          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              908            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     873            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2020           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12273       908         873       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3230        239         230       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13048       965         928       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5096   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10439         9600            Yes                   
      Fi   F                                                                   
     v                     5096          4400            Yes                   
      12                                                                       
     v  = v - v            9474          9600            No                    
      FO   F   R                                                               
     v                     965           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   46.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.645                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.9    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11517          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              873            vph                 
Length of first accel/decel lane            510            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     908            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2020           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11517       873         908       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3031        230         239       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12244       928         965       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.329   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3208   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10672         9600            Yes                   
      FO                                                                       
     v                     4136          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   34.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.539                        
                                              S                                
Space mean speed in ramp influence area,     S  = 54.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 57.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.6    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/23/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Ramps                                   
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           13024          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1082           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        13024       1082                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                3427        285                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          13847       1150                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5479   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                11078         9600            Yes                   
      Fi   F                                                                   
     v                     5479          4400            Yes                   
      12                                                                       
     v  = v - v            9928          9600            Yes                   
      FO   F   R                                                               
     v                     1150          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   50.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.402                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.9    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         9/23/2010                                              
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On                                          
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12122          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              960            vph                 
Length of first accel/decel lane            620            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12122       960                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                3190        253                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          12888       1021                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.244   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2533   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     11409         9600            Yes                   
      FO                                                                       
     v                     3554          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.402                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 53.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 55.2    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12852          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              812            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     947            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2020           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12852       812         947       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3382        214         249       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13664       863         1007      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5253   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10932         9600            Yes                   
      Fi   F                                                                   
     v                     5253          4400            Yes                   
      12                                                                       
     v  = v - v            10069         9600            Yes                   
      FO   F   R                                                               
     v                     863           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   48.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.636                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.0    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12176          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              947            vph                 
Length of first accel/decel lane            510            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     812            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2020           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12176       947         812       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3204        249         214       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12945       1007        863       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.319   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3336   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     11452         9600            Yes                   
      FO                                                                       
     v                     4343          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   35.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.596                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 55.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/24/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off                                         
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12042          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              981            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12042       981                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                3169        258                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          12803       1043                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5054   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10243         9600            Yes                   
      Fi   F                                                                   
     v                     5054          4400            Yes                   
      12                                                                       
     v  = v - v            9200          9600            No                    
      FO   F   R                                                               
     v                     1043          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   46.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.392                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.4    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/24/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Ramps                                    
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11225          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1248           vph                 
Length of first accel/decel lane            620            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11225       1248                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2954        328                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          11934       1327                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.206   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1939   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10761         9600            Yes                   
      FO                                                                       
     v                     3266          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.367                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.2    mph                  
_______________________________________________________________________________
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Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12244          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              783            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1008           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1940           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12244       783         1008      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3222        206         265       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13017       832         1072      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5010   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10414         9600            Yes                   
      Fi   F                                                                   
     v                     5010          4400            Yes                   
      12                                                                       
     v  = v - v            9582          9600            No                    
      FO   F   R                                                               
     v                     832           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   46.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.633                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.2    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11592          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1008           vph                 
Length of first accel/decel lane            510            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     783            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1940           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11592       1008        783       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3051        265         206       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12324       1072        832       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.210   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2065   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10896         9600            Yes                   
      FO                                                                       
     v                     3137          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.365                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 55.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12911          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              382            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     289            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   960            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12911       382         289       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3398        101         76        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13726       406         307       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5017   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10981         9600            Yes                   
      Fi   F                                                                   
     v                     5017          4400            Yes                   
      12                                                                       
     v  = v - v            10575         9600            Yes                   
      FO   F   R                                                               
     v                     406           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   46.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.335                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.9    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12593          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              289            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     382            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   960            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12593       289         382       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3314        76          101       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13388       307         406       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4843   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10711         9600            Yes                   
      Fi   F                                                                   
     v                     4843          4400            Yes                   
      12                                                                       
     v  = v - v            10404         9600            Yes                   
      FO   F   R                                                               
     v                     307           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   44.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.586                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.2    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         9/14/2010                                              
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12352          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              807            vph                 
Length of first accel/decel lane            570            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     289            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1780           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12352       807         289       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3251        212         76        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13132       858         307       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.252   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2677   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     11490         9600            Yes                   
      FO                                                                       
     v                     3535          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   29.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.403                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 53.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.9    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12965          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              997            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     956            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1940           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12965       997         956       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3412        262         252       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13784       1060        1016      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5406   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                11028         9600            Yes                   
      Fi   F                                                                   
     v                     5406          4400            Yes                   
      12                                                                       
     v  = v - v            9968          9600            Yes                   
      FO   F   R                                                               
     v                     1060          1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   49.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.653                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.6    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12134          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              956            vph                 
Length of first accel/decel lane            510            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     997            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1940           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12134       956         997       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3193        252         262       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12900       1016        1060      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.217   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2259   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     11416         9600            Yes                   
      FO                                                                       
     v                     3275          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.378                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 52.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.6    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/24/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11779          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              453            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     245            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   960            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11779       453         245       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3100        119         64        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12523       482         260       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4640   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10019         9600            Yes                   
      Fi   F                                                                   
     v                     4640          4400            Yes                   
      12                                                                       
     v  = v - v            9537          9600            No                    
      FO   F   R                                                               
     v                     482           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   42.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.341                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/24/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11402          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              245            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     453            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   960            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11402       245         453       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3001        64          119       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12122       260         482       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4375   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9698          9600            Yes                   
      Fi   F                                                                   
     v                     4375          4400            No                    
      12                                                                       
     v  = v - v            9438          9600            No                    
      FO   F   R                                                               
     v                     260           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   40.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.581                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.7    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/24/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11197          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1014           vph                 
Length of first accel/decel lane            570            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     245            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1780           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11197       1014        245       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2947        267         64        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11904       1078        260       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.224   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2109   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10482         9600            Yes                   
      FO                                                                       
     v                     3187          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.364                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 55.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.7    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Valley View & Garden Grove                             
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12432          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              938            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12432       938                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                3272        247                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          13217       997                   pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5173   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10574         9600            Yes                   
      Fi   F                                                                   
     v                     5173          4400            Yes                   
      12                                                                       
     v  = v - v            9577          9600            No                    
      FO   F   R                                                               
     v                     997           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   47.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.388                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/23/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Bolsa Chica Rd                                         
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           13222          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1448           vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane           850            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     5188           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1430           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        13222       1448        5188      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3479        381         1365      v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          14057       1539        5516      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4063   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                11246         9600            Yes                   
      Fi   F                                                                   
     v                     4063          4400            No                    
      12                                                                       
     v  = v - v            9707          9600            Yes                   
      FO   F   R                                                               
     v                     1539          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   28.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.437                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 66.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.2    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/23/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Bolsa Chica Rd                                         
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12016          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1074           vph                 
Length of first accel/decel lane            510            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1448           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1770           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12016       1074        1448      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3162        283         381       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12775       1142        1539      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.303   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3108   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     11417         9600            Yes                   
      FO                                                                       
     v                     4250          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   34.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.569                        
                                              S                                
Space mean speed in ramp influence area,     S  = 54.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 55.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 55.1    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Valley View & Garden Grove                             
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12931          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1297           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12931       1297                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                3403        341                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          13748       1379                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5573   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10999         9600            Yes                   
      Fi   F                                                                   
     v                     5573          4400            Yes                   
      12                                                                       
     v  = v - v            9620          9600            Yes                   
      FO   F   R                                                               
     v                     1379          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   50.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.422                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/24/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Bolsa Chica Rd                                         
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11742          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1243           vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane           850            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     5168           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1430           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11742       1243        5168      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3090        327         1360      v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12484       1322        5494      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3575   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9988          9600            Yes                   
      Fi   F                                                                   
     v                     3575          4400            No                    
      12                                                                       
     v  = v - v            8666          9600            No                    
      FO   F   R                                                               
     v                     1322          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   24.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.417                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 68.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/24/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Bolsa Chica Rd                                         
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10706          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1288           vph                 
Length of first accel/decel lane            510            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1243           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1770           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10706       1288        1243      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2817        339         327       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11382       1369        1322      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.274   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2435   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10251         9600            Yes                   
      FO                                                                       
     v                     3804          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   31.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.471                        
                                              S                                
Space mean speed in ramp influence area,     S  = 56.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 57.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.5    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12201          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              800            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     852            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1580           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12201       800         852       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3211        211         224       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12972       851         906       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5005   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10378         9600            Yes                   
      Fi   F                                                                   
     v                     5005          4400            Yes                   
      12                                                                       
     v  = v - v            9527          9600            No                    
      FO   F   R                                                               
     v                     851           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   46.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.375                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.6    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11756          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              852            vph                 
Length of first accel/decel lane            1520           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     800            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1580           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11756       852         800       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3094        224         211       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12498       906         851       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.782   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  7823   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10904         9600            Yes                   
      FO                                                                       
     v                     8729          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   63.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 24.345                       
                                              S                                
Space mean speed in ramp influence area,     S  = -611.7  mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 67.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 613.7   mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12753          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              983            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane           1620           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     984            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12753       983         984       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3356        259         259       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13558       1045        1046      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3594   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10847         9600            Yes                   
      Fi   F                                                                   
     v                     3594          4400            No                    
      12                                                                       
     v  = v - v            9802          9600            Yes                   
      FO   F   R                                                               
     v                     1045          3500            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   18.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.652                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 66.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12207          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              984            vph                 
Length of first accel/decel lane            620            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     983            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12207       984         983       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3212        259         259       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12978       1046        1045      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.241   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2522   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     11524         9600            Yes                   
      FO                                                                       
     v                     3568          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.403                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 53.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.9    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12313          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1140           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1072           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1580           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12313       1140        1072      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3240        300         282       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13091       1212        1140      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5250   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10473         9600            Yes                   
      Fi   F                                                                   
     v                     5250          4400            Yes                   
      12                                                                       
     v  = v - v            9261          9600            No                    
      FO   F   R                                                               
     v                     1212          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   48.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.407                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.0    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11680          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1072           vph                 
Length of first accel/decel lane            1520           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1140           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1580           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11680       1072        1140      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3074        282         300       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12418       1140        1212      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.753   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  7470   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     11058         9600            Yes                   
      FO                                                                       
     v                     8610          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   62.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 21.641                       
                                              S                                
Space mean speed in ramp influence area,     S  = -536.0  mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 67.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 545.8   mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11943          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              1343           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane           1620           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1170           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11943       1343        1170      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3143        353         308       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12697       1428        1244      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3698   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10158         9600            Yes                   
      Fi   F                                                                   
     v                     3698          4400            No                    
      12                                                                       
     v  = v - v            8730          9600            No                    
      FO   F   R                                                               
     v                     1428          3500            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   19.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.687                        
                                              S                                
Space mean speed in ramp influence area,     S  = 50.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 68.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.6    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/24/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 1                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11197          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1170           vph                 
Length of first accel/decel lane            620            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1343           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11197       1170        1343      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2947        308         353       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11904       1244        1428      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.216   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2031   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10648         9600            Yes                   
      FO                                                                       
     v                     3275          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.368                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 55.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.5    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              152            vph                 
Length of first accel/decel lane            660            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     379            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   850            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        152         379       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        40          100       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        162         403       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.492   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3608   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7496          9600            No                    
      FO                                                                       
     v                     3770          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   30.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.457                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 65.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              379            vph                 
Length of first accel/decel lane            530            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     152            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   850            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        379         152       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        100         40        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        403         162       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.299   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2191   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7737          9600            No                    
      FO                                                                       
     v                     2594          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.325                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1347           vph                 
Length of first accel/decel lane            160            ft                  
Length of second accel/decel lane           710            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1084           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1680           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1347        1084      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        354         285       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1432        1152      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3105   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3105          4400            No                    
      12                                                                       
     v  = v - v            6436          9600            No                    
      FO   F   R                                                               
     v                     1432          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   21.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.427                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1084           vph                 
Length of first accel/decel lane            1280           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1347           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1680           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1084        1347      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        285         354       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1152        1432      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.391   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2867   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8486          9600            No                    
      FO                                                                       
     v                     4019          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.423                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.0    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Loop On                                     
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              348            vph                 
Length of first accel/decel lane            660            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     248            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   850            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        348         248       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        92          65        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        370         264       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.466   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3417   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7704          9600            No                    
      FO                                                                       
     v                     3787          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   30.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.460                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              248            vph                 
Length of first accel/decel lane            530            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     348            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   850            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        248         348       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        65          92        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        264         370       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.316   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2318   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7598          9600            No                    
      FO                                                                       
     v                     2582          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.325                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              998            vph                 
Length of first accel/decel lane            160            ft                  
Length of second accel/decel lane           710            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1476           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1680           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        998         1476      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        263         388       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1061        1569      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2831   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     2831          4400            No                    
      12                                                                       
     v  = v - v            6807          9600            No                    
      FO   F   R                                                               
     v                     1061          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   19.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.393                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 66.1    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1476           vph                 
Length of first accel/decel lane            1280           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     998            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1680           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1476        998       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        388         263       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1569        1061      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.339   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2485   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8903          9600            No                    
      FO                                                                       
     v                     4054          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.431                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.5    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Fairview Rd & Harbor Blvd                              
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              3107           vph                 
Length of first accel/decel lane            170            ft                  
Length of second accel/decel lane           1060           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        3107                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2434        818                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          9834        3303                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4490   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     4490          4400            Yes                   
      12                                                                       
     v  = v - v            4565          9600            No                    
      FO   F   R                                                               
     v                     3303          3800            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   30.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.725                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 74.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.9    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              794            vph                 
Length of first accel/decel lane            670            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     522            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1730           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        794         522       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        209         137       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        844         555       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.278   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2041   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8178          9600            No                    
      FO                                                                       
     v                     2885          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.331                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              820            vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane           330            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1393           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1330           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        820         1393      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        216         367       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        872         1481      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2691   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     2691          4400            No                    
      12                                                                       
     v  = v - v            6996          9600            No                    
      FO   F   R                                                               
     v                     872           4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   21.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.376                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 66.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1444           vph                 
Length of first accel/decel lane            710            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1347           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2250           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1444        1347      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        380         354       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1535        1432      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.202   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1480   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8869          9600            No                    
      FO                                                                       
     v                     3015          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.337                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.0    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              3625           vph                 
Length of first accel/decel lane            170            ft                  
Length of second accel/decel lane           1060           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        3625                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2434        954                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          9834        3854                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4898   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     4898          4400            Yes                   
      12                                                                       
     v  = v - v            4014          9600            No                    
      FO   F   R                                                               
     v                     3854          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   33.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.645                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 74.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.7    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              769            vph                 
Length of first accel/decel lane            670            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     628            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1730           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        769         628       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        202         165       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        818         668       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.282   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2065   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8152          9600            No                    
      FO                                                                       
     v                     2883          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.330                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              865            vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane           330            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     777            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1330           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        865         777       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        228         204       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        920         826       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2726   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     2726          4400            No                    
      12                                                                       
     v  = v - v            6948          9600            No                    
      FO   F   R                                                               
     v                     920           4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   22.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.381                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 66.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1092           vph                 
Length of first accel/decel lane            710            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     998            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2250           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1092        998       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        287         263       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1161        1061      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.249   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1823   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8495          9600            No                    
      FO                                                                       
     v                     2984          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.334                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.7    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              522            vph                 
Length of first accel/decel lane            640            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     794            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1730           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        522         794       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        137         209       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        555         844       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.434   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3182   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7889          9600            No                    
      FO                                                                       
     v                     3737          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   30.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.453                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Hyland Ave                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              750            vph                 
Length of first accel/decel lane            770            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     522            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1880           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        750         522       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        197         137       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        797         555       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.309   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2266   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8131          9600            No                    
      FO                                                                       
     v                     3063          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.335                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1251           vph                 
Length of first accel/decel lane            180            ft                  
Length of second accel/decel lane           1475           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1007           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1425           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1251        1007      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        329         265       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1330        1071      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3030   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3030          4400            No                    
      12                                                                       
     v  = v - v            6538          9600            No                    
      FO   F   R                                                               
     v                     1330          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   13.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.418                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.6    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1007           vph                 
Length of first accel/decel lane            530            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1393           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1220           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1007        1393      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        265         367       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1071        1481      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.215   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1579   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8405          9600            No                    
      FO                                                                       
     v                     2650          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.329                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.3    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1393           vph                 
Length of first accel/decel lane            850            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1007           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1220           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1393        1007      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        367         265       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1481        1071      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.243   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1784   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8815          9600            No                    
      FO                                                                       
     v                     3265          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.347                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.5    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              628            vph                 
Length of first accel/decel lane            640            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     769            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1730           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        628         769       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        165         202       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        668         818       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.420   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3078   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8002          9600            No                    
      FO                                                                       
     v                     3746          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   30.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.454                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.7    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Hyland Ave                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              957            vph                 
Length of first accel/decel lane            770            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     628            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1880           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        957         628       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        252         165       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1017        668       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.281   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2064   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8351          9600            No                    
      FO                                                                       
     v                     3081          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.337                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1180           vph                 
Length of first accel/decel lane            180            ft                  
Length of second accel/decel lane           1475           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1081           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1425           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1180        1081      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        311         284       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1255        1149      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2974   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     2974          4400            No                    
      12                                                                       
     v  = v - v            6613          9600            No                    
      FO   F   R                                                               
     v                     1255          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   13.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.411                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1081           vph                 
Length of first accel/decel lane            530            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     777            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1220           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1081        777       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        284         204       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1149        826       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.205   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1507   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8483          9600            No                    
      FO                                                                       
     v                     2656          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.329                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              777            vph                 
Length of first accel/decel lane            850            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1081           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1220           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        777         1081      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        204         284       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        826         1149      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.325   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2385   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8160          9600            No                    
      FO                                                                       
     v                     3211          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.341                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.6    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              318            vph                 
Length of first accel/decel lane            900            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1679           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1460           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        318         1679      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        84          442       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        338         1785      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.399   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2923   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7672          9600            No                    
      FO                                                                       
     v                     3261          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.342                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              639            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1086           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1410           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        639         1086      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        168         286       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        679         1155      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3813   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3813          4400            No                    
      12                                                                       
     v  = v - v            7189          9600            No                    
      FO   F   R                                                               
     v                     679           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   35.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.359                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.9    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              714            vph                 
Length of first accel/decel lane            900            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     2395           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1460           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        714         2395      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        188         630       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        759         2546      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.346   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2537   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8093          9600            No                    
      FO                                                                       
     v                     3296          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.345                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              504            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1433           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1410           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        504         1433      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        133         377       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        536         1524      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3733   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3733          4400            No                    
      12                                                                       
     v  = v - v            7332          9600            No                    
      FO   F   R                                                               
     v                     536           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   35.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.346                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 66.2    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              1329           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane           2000           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     867            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1329        867       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        350         228       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1413        922       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3091   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3091          4400            No                    
      12                                                                       
     v  = v - v            6455          9600            No                    
      FO   F   R                                                               
     v                     1413          3800            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   10.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.555                        
                                              S                                
Space mean speed in ramp influence area,     S  = 54.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.6    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              867            vph                 
Length of first accel/decel lane            520            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     431            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1320           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        867         431       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        228         113       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        922         458       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.334   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2453   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8256          9600            No                    
      FO                                                                       
     v                     3375          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.409                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              431            vph                 
Length of first accel/decel lane            660            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     867            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1320           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        431         867       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        113         228       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        458         922       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.324   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2377   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7792          9600            No                    
      FO                                                                       
     v                     2835          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.328                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              853            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1379           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1450           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        853         1379      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        224         363       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        907         1466      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3942   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3942          4400            No                    
      12                                                                       
     v  = v - v            6961          9600            No                    
      FO   F   R                                                               
     v                     907           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   36.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.380                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1379           vph                 
Length of first accel/decel lane            550            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     853            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1450           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1379        853       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        363         224       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1466        907       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.280   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2052   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8800          9600            No                    
      FO                                                                       
     v                     3518          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.425                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1152           vph                 
Length of first accel/decel lane            2000           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1379           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2430           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1152        1379      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        303         363       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1225        1466      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.560   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  4109   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8559          9600            No                    
      FO                                                                       
     v                     5334          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   34.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.949                        
                                              S                                
Space mean speed in ramp influence area,     S  = 43.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 66.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 49.8    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              1622           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane           2000           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1000           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1622        1000      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        427         263       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1724        1063      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3321   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3321          4400            No                    
      12                                                                       
     v  = v - v            6144          9600            No                    
      FO   F   R                                                               
     v                     1724          3800            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   12.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.583                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.9    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1000           vph                 
Length of first accel/decel lane            520            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     427            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1320           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1000        427       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        263         112       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1063        454       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.317   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2324   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8397          9600            No                    
      FO                                                                       
     v                     3387          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.410                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.7    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              427            vph                 
Length of first accel/decel lane            660            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1000           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1320           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        427         1000      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        112         263       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        454         1063      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.325   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2380   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7788          9600            No                    
      FO                                                                       
     v                     2834          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.328                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1003           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     752            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1450           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1003        752       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        264         198       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1066        799       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4032   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     4032          4400            No                    
      12                                                                       
     v  = v - v            6802          9600            No                    
      FO   F   R                                                               
     v                     1066          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   37.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.394                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.1    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              752            vph                 
Length of first accel/decel lane            550            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1003           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1450           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        752         1003      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        198         264       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        799         1066      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.363   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2664   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8133          9600            No                    
      FO                                                                       
     v                     3463          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.418                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.0    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              774            vph                 
Length of first accel/decel lane            2000           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     752            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2430           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        774         752       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        204         198       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        823         799       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.610   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  4477   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8157          9600            No                    
      FO                                                                       
     v                     5300          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   33.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.922                        
                                              S                                
Space mean speed in ramp influence area,     S  = 44.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 66.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 50.1    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              520            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     259            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        520         259       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        137         68        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        553         275       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3742   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3742          4400            No                    
      12                                                                       
     v  = v - v            7315          9600            No                    
      FO   F   R                                                               
     v                     553           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   35.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.608                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.7    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              259            vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     520            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        259         520       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        68          137       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        275         553       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3586   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3586          4400            No                    
      12                                                                       
     v  = v - v            7593          9600            No                    
      FO   F   R                                                               
     v                     275           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   33.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.323                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 66.7    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct (Warner)                          
Junction:               Magnolia St& Warner Ave                                
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              556            vph                 
Length of first accel/decel lane            630            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     259            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1950           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        556         259       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        146         68        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        591         275       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.300   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2200   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7925          9600            No                    
      FO                                                                       
     v                     2791          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.328                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On (Magnolia)                               
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              911            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     556            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        911         556       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        240         146       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        969         591       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.201   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1472   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8303          9600            No                    
      FO                                                                       
     v                     2441          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   21.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.328                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.0    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              577            vph                 
Length of first accel/decel lane            130            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     690            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1260           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        577         690       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        152         182       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        613         734       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3776   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3776          4400            No                    
      12                                                                       
     v  = v - v            7255          9600            No                    
      FO   F   R                                                               
     v                     613           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   35.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.353                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 66.1    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              690            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     577            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1260           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        690         577       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        182         152       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        734         613       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3844   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3844          4400            No                    
      12                                                                       
     v  = v - v            7134          9600            No                    
      FO   F   R                                                               
     v                     734           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   36.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.364                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1102           vph                 
Length of first accel/decel lane            470            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1423           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1102        1423      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        290         374       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1172        1513      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.188   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1377   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8506          9600            No                    
      FO                                                                       
     v                     2549          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   21.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.329                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct(Magnolia)                         
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1423           vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1102           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1423        1102      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        374         290       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1513        1172      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.172   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1264   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8847          9600            No                    
      FO                                                                       
     v                     2777          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.331                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.6    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              878            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     777            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        878         777       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        231         204       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        933         826       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3957   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3957          4400            No                    
      12                                                                       
     v  = v - v            6935          9600            No                    
      FO   F   R                                                               
     v                     933           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   37.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.642                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.7    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              777            vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     878            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        777         878       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        204         231       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        826         933       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3896   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3896          4400            No                    
      12                                                                       
     v  = v - v            7042          9600            No                    
      FO   F   R                                                               
     v                     826           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   36.4    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.372                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.6    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct (Warner)                          
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              888            vph                 
Length of first accel/decel lane            630            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     777            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1950           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        888         777       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        234         204       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        944         826       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.256   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1877   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8278          9600            No                    
      FO                                                                       
     v                     2821          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.330                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On (Magnolia)                               
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              595            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     888            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        595         888       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        157         234       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        633         944       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.243   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1780   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7967          9600            No                    
      FO                                                                       
     v                     2413          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   21.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.327                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.7    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1178           vph                 
Length of first accel/decel lane            130            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     597            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1260           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1178        597       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        310         157       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1252        635       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4137   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     4137          4400            No                    
      12                                                                       
     v  = v - v            6616          9600            No                    
      FO   F   R                                                               
     v                     1252          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   38.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.411                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.7    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              597            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1178           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1260           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        597         1178      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        157         310       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        635         1252      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3789   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3789          4400            No                    
      12                                                                       
     v  = v - v            7233          9600            No                    
      FO   F   R                                                               
     v                     635           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   35.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.355                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 66.0    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              378            vph                 
Length of first accel/decel lane            470            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     762            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        378         762       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        99          201       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        402         810       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.284   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2083   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7736          9600            No                    
      FO                                                                       
     v                     2485          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   21.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.326                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.3    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct(Magnolia)                         
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              762            vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     378            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        762         378       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        201         99        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        810         402       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1909   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8144          9600            No                    
      FO                                                                       
     v                     2719          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.328                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.9    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1643           vph                 
Length of first accel/decel lane            190            ft                  
Length of second accel/decel lane           2030           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     866            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2070           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1643        866       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        432         228       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1747        921       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3338   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3338          4400            No                    
      12                                                                       
     v  = v - v            6121          9600            No                    
      FO   F   R                                                               
     v                     1747          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   11.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.455                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              866            vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     301            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1090           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        866         301       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        228         79        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        921         320       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.361   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2650   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8255          9600            No                    
      FO                                                                       
     v                     3571          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   29.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.431                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              301            vph                 
Length of first accel/decel lane            890            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     866            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1090           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        301         866       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        79          228       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        320         921       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.398   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2921   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7654          9600            No                    
      FO                                                                       
     v                     3241          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.341                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1160           vph                 
Length of first accel/decel lane            70             ft                  
Length of second accel/decel lane           200            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1160                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2434        305                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          9834        1233                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2958   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     2958          4400            No                    
      12                                                                       
     v  = v - v            6635          9600            No                    
      FO   F   R                                                               
     v                     1233          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   26.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.409                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              813            vph                 
Length of first accel/decel lane            1040           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1059           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1040           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        813         1059      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        214         279       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        864         1126      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.367   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2695   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8198          9600            No                    
      FO                                                                       
     v                     3559          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.364                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1059           vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     813            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1040           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1059        813       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        279         214       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1126        864       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.221   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1619   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8460          9600            No                    
      FO                                                                       
     v                     2745          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.330                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.3    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              2078           vph                 
Length of first accel/decel lane            190            ft                  
Length of second accel/decel lane           2030           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1061           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2070           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        2078        1061      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        547         279       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        2209        1128      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3680   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3680          4400            No                    
      12                                                                       
     v  = v - v            5659          9600            No                    
      FO   F   R                                                               
     v                     2209          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   14.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.497                        
                                              S                                
Space mean speed in ramp influence area,     S  = 56.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1061           vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     291            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1090           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1061        291       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        279         77        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1128        309       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.335   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2460   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8462          9600            No                    
      FO                                                                       
     v                     3588          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   29.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.433                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              291            vph                 
Length of first accel/decel lane            890            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1061           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1090           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        291         1061      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        77          279       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        309         1128      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.400   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2931   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7643          9600            No                    
      FO                                                                       
     v                     3240          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.340                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1623           vph                 
Length of first accel/decel lane            70             ft                  
Length of second accel/decel lane           200            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1623                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2434        427                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          9834        1726                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3323   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3323          4400            No                    
      12                                                                       
     v  = v - v            6142          9600            No                    
      FO   F   R                                                               
     v                     1726          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   29.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.453                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.9    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              950            vph                 
Length of first accel/decel lane            1040           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     803            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1040           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        950         803       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        250         211       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1010        854       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.349   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2561   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8344          9600            No                    
      FO                                                                       
     v                     3571          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.366                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              803            vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     950            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1040           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        803         950       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        211         250       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        854         1010      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.255   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1868   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8188          9600            No                    
      FO                                                                       
     v                     2722          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.328                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.9    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              908            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     873            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2020           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        908         873       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        239         230       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        965         928       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3975   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3975          4400            No                    
      12                                                                       
     v  = v - v            6903          9600            No                    
      FO   F   R                                                               
     v                     965           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   37.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.645                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.6    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              873            vph                 
Length of first accel/decel lane            510            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     908            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2020           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        873         908       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        230         239       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        928         965       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.329   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2415   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8262          9600            No                    
      FO                                                                       
     v                     3343          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.406                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Ramps                                   
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1082           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1082                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2434        285                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          9834        1150                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4079   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     4079          4400            No                    
      12                                                                       
     v  = v - v            6718          9600            No                    
      FO   F   R                                                               
     v                     1150          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   38.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.402                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.0    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On                                          
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              960            vph                 
Length of first accel/decel lane            620            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        960                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2434        253                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          9834        1021                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.244   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1788   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8355          9600            No                    
      FO                                                                       
     v                     2809          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.330                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.7    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              812            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     947            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2020           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        812         947       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        214         249       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        863         1007      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3917   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3917          4400            No                    
      12                                                                       
     v  = v - v            7005          9600            No                    
      FO   F   R                                                               
     v                     863           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   36.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.636                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.9    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              947            vph                 
Length of first accel/decel lane            510            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     812            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2020           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        947         812       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        249         214       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1007        863       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.319   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2342   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8341          9600            No                    
      FO                                                                       
     v                     3349          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.407                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off                                         
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              981            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        981                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2434        258                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          9834        1043                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4019   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     4019          4400            No                    
      12                                                                       
     v  = v - v            6825          9600            No                    
      FO   F   R                                                               
     v                     1043          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   37.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.392                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.2    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Ramps                                    
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1248           vph                 
Length of first accel/decel lane            620            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1248                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2434        328                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          9834        1327                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.206   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1507   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8661          9600            No                    
      FO                                                                       
     v                     2834          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.332                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.1    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              783            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1008           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1940           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        783         1008      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        206         265       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        832         1072      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3900   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3900          4400            No                    
      12                                                                       
     v  = v - v            7036          9600            No                    
      FO   F   R                                                               
     v                     832           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   36.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.633                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.0    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1008           vph                 
Length of first accel/decel lane            510            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     783            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1940           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1008        783       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        265         206       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1072        832       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.210   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1541   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8406          9600            No                    
      FO                                                                       
     v                     2613          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.328                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              382            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     289            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   960            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        382         289       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        101         76        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        406         307       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3659   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3659          4400            No                    
      12                                                                       
     v  = v - v            7462          9600            No                    
      FO   F   R                                                               
     v                     406           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   34.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.335                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 66.4    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              289            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     382            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   960            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        289         382       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        76          101       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        307         406       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3604   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3604          4400            No                    
      12                                                                       
     v  = v - v            7561          9600            No                    
      FO   F   R                                                               
     v                     307           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   34.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.586                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.4    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              807            vph                 
Length of first accel/decel lane            570            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     289            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1780           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        807         289       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        212         76        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        858         307       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.252   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1847   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8192          9600            No                    
      FO                                                                       
     v                     2705          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.328                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.8    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              997            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     956            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1940           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        997         956       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        262         252       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1060        1016      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4028   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     4028          4400            No                    
      12                                                                       
     v  = v - v            6808          9600            No                    
      FO   F   R                                                               
     v                     1060          1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   37.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.653                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.4    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              956            vph                 
Length of first accel/decel lane            510            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     997            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1940           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        956         997       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        252         262       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1016        1060      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.217   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1593   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8350          9600            No                    
      FO                                                                       
     v                     2609          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.328                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.3    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              453            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     245            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   960            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        453         245       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        119         64        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        482         260       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3702   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3702          4400            No                    
      12                                                                       
     v  = v - v            7386          9600            No                    
      FO   F   R                                                               
     v                     482           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   34.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.341                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 66.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              245            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     453            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   960            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        245         453       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        64          119       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        260         482       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3577   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3577          4400            No                    
      12                                                                       
     v  = v - v            7608          9600            No                    
      FO   F   R                                                               
     v                     260           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   33.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.581                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1014           vph                 
Length of first accel/decel lane            570            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     245            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1780           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1014        245       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        267         64        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1078        260       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.224   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1645   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8412          9600            No                    
      FO                                                                       
     v                     2723          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.329                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.4    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Valley View & Garden Grove                             
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              938            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        938                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2434        247                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          9834        997                   pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3993   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3993          4400            No                    
      12                                                                       
     v  = v - v            6871          9600            No                    
      FO   F   R                                                               
     v                     997           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   37.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.388                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Bolsa Chica Rd                                         
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1448           vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane           850            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     7580           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1430           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1448        7580      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        381         1995      v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1539        8059      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3185   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3185          4400            No                    
      12                                                                       
     v  = v - v            6329          9600            No                    
      FO   F   R                                                               
     v                     1539          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   21.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.437                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Bolsa Chica Rd                                         
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1074           vph                 
Length of first accel/decel lane            510            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1448           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1770           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1074        1448      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        283         381       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1142        1539      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.303   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2219   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8476          9600            No                    
      FO                                                                       
     v                     3361          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.0-   pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.408                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.6    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Valley View & Garden Grove                             
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1297           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1297                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2434        341                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          9834        1379                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4208   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     4208          4400            No                    
      12                                                                       
     v  = v - v            6489          9600            No                    
      FO   F   R                                                               
     v                     1379          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   39.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.422                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.4    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Bolsa Chica Rd                                         
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1243           vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane           850            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     7520           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1430           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1243        7520      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        327         1979      v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1322        7995      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3024   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3024          4400            No                    
      12                                                                       
     v  = v - v            6546          9600            No                    
      FO   F   R                                                               
     v                     1322          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   19.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.417                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.7    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Bolsa Chica Rd                                         
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1288           vph                 
Length of first accel/decel lane            510            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1243           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1770           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1288        1243      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        339         327       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1369        1322      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.274   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2011   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8703          9600            No                    
      FO                                                                       
     v                     3380          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.0+   pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.410                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.2    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              800            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     852            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1580           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        800         852       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        211         224       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        851         906       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3910   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3910          4400            No                    
      12                                                                       
     v  = v - v            7017          9600            No                    
      FO   F   R                                                               
     v                     851           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   36.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.375                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.6    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1072           vph                 
Length of first accel/decel lane            1520           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1140           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1580           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1072        1140      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        282         300       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1140        1212      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.753   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  5524   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8474          9600            No                    
      FO                                                                       
     v                     6664          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   47.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 3.301                        
                                              S                                
Space mean speed in ramp influence area,     S  = -22.4   mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 68.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  =         mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         Build Constrained Vol                                  
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              983            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane           1620           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     984            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        983         984       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        259         259       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1045        1046      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2819   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     2819          4400            No                    
      12                                                                       
     v  = v - v            6823          9600            No                    
      FO   F   R                                                               
     v                     1045          3500            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   11.4    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.652                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.6    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              984            vph                 
Length of first accel/decel lane            620            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     983            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        984         983       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        259         259       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1046        1045      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.241   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1765   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8380          9600            No                    
      FO                                                                       
     v                     2811          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.330                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.6    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1140           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1072           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1580           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1140        1072      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        300         282       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1212        1140      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4114   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     4114          4400            No                    
      12                                                                       
     v  = v - v            6656          9600            No                    
      FO   F   R                                                               
     v                     1212          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   38.4    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.407                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1072           vph                 
Length of first accel/decel lane            1520           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1140           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1580           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1072        1140      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        282         300       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1140        1212      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.753   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  5524   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8474          9600            No                    
      FO                                                                       
     v                     6664          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   47.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 3.301                        
                                              S                                
Space mean speed in ramp influence area,     S  = -22.4   mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 68.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  =         mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              1343           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane           1620           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1170           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1343        1170      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        353         308       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1428        1244      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3102   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3102          4400            No                    
      12                                                                       
     v  = v - v            6440          9600            No                    
      FO   F   R                                                               
     v                     1428          3500            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   13.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.687                        
                                              S                                
Space mean speed in ramp influence area,     S  = 50.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1170           vph                 
Length of first accel/decel lane            620            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1343           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1170        1343      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        308         353       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1244        1428      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.216   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1584   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8578          9600            No                    
      FO                                                                       
     v                     2828          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.331                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.3    mph                  
_______________________________________________________________________________
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                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/27/2010                                             
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-405 Northbound                                       
Weaving Location:       Btn Seal Beach and WB SR-22                            
Jurisdiction:                                                                  
Analysis Year:          2040 ALT 1                                             
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  3                                  
Weaving segment length, L                   1950           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.34                               
Weaving ratio, R                            0.35                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              3472    200     1230    652     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                914     53      324     172     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           3691    212     1307    693     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.70         0.51                       
Weaving and non-weaving speeds, Si     50.38        54.65                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.10                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               53.12  mph                              
Weaving segment density, D             37.04  pc/mi/ln                         
Level of service, LOS                  E                                       
Capacity of base condition, cb         6666   pc/h                             
Capacity as a 15-minute flow rate, c   6600   pc/h                             
Capacity as a full-hour volume, ch     6270   pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  2000           4000            a        
Average flow rate (pcphpl)             1967           2400            b        
Volume ratio, VR                       0.34           0.80            c        
Weaving ratio, R                       0.35            N/A            d        
Weaving length (ft)                    1950           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/27/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-405 Northbound                                       
Weaving Location:       Btn Seal Beach and WB SR-22                            
Jurisdiction:                                                                  
Analysis Year:          2040 ALT 1                                             
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  3                                  
Weaving segment length, L                   1950           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.51                               
Weaving ratio, R                            0.30                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              2601    200     2071    872     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                684     53      545     229     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           2765    212     2201    927     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.93         1.10                       
Weaving and non-weaving speeds, Si     46.06        43.53                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.83                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               44.79  mph                              
Weaving segment density, D             45.43  pc/mi/ln                         
Level of service, LOS                  F                                       
Capacity of base condition, cb         5845   pc/h                             
Capacity as a 15-minute flow rate, c   5787   pc/h                             
Capacity as a full-hour volume, ch     5498   pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  3128           4000            a        
Average flow rate (pcphpl)             2035           2400            b        
Volume ratio, VR                       0.51           0.80            c        
Weaving ratio, R                       0.30            N/A            d        
Weaving length (ft)                    1950           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
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                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/27/2010                                             
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Btn EB SR-22 and Seal Beach                            
Jurisdiction:                                                                  
Analysis Year:          2040 ALT 1                                             
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  3                                  
Weaving segment length, L                   2000           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.32                               
Weaving ratio, R                            0.44                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1703    2097    783     977     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                448     552     206     257     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1810    2229    832     1038    pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.66         0.46                       
Weaving and non-weaving speeds, Si     51.08        56.14                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.00                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               54.43  mph                              
Weaving segment density, D             36.18  pc/mi/ln                         
Level of service, LOS                  E                                       
Capacity of base condition, cb         6807   pc/h                             
Capacity as a 15-minute flow rate, c   6740   pc/h                             
Capacity as a full-hour volume, ch     6403   pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1870           4000            a        
Average flow rate (pcphpl)             1969           2400            b        
Volume ratio, VR                       0.32           0.80            c        
Weaving ratio, R                       0.44            N/A            d        
Weaving length (ft)                    2000           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/27/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Btn EB SR-22 and Seal Beach                            
Jurisdiction:                                                                  
Analysis Year:          2040 ALT 1                                             
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  3                                  
Weaving segment length, L                   2000           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.48                               
Weaving ratio, R                            0.44                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1156    1662    1143    1450    veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                304     437     301     382     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1229    1766    1215    1541    pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.84         0.90                       
Weaving and non-weaving speeds, Si     47.60        46.61                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.67                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               47.08  mph                              
Weaving segment density, D             40.72  pc/mi/ln                         
Level of service, LOS                  E                                       
Capacity of base condition, cb         6004   pc/h                             
Capacity as a 15-minute flow rate, c   5945   pc/h                             
Capacity as a full-hour volume, ch     5648   pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  2756           4000            a        
Average flow rate (pcphpl)             1917           2400            b        
Volume ratio, VR                       0.48           0.80            c        
Weaving ratio, R                       0.44            N/A            d        
Weaving length (ft)                    2000           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

I‐405 Southbound 
Harbor Boulevard to Fairview Road 

Weaving Analysis 
 

 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/27/2010                                             
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Btn Harbor and Fairview                                
Jurisdiction:                                                                  
Analysis Year:          2040 ALT 1                                             
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1480           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.49                               
Weaving ratio, R                            0.28                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              2056    0       549     1393    veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                541     0       144     367     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           2185    0       583     1480    pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           1.06         1.19                       
Weaving and non-weaving speeds, Si     44.13        42.43                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.23                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               43.24  mph                              
Weaving segment density, D             49.12  pc/mi/ln                         
Level of service, LOS                  F                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  2063           4000            a        
Average flow rate (pcphpl)             2124           2400            b        
Volume ratio, VR                       0.49           0.80            c        
Weaving ratio, R                       0.28            N/A            d        
Weaving length (ft)                    1480           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/27/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Btn Harbor and Fairview                                
Jurisdiction:                                                                  
Analysis Year:          2040 ALT 1                                             
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1480           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.48                               
Weaving ratio, R                            0.43                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1478    0       580     777     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                389     0       153     204     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1571    0       616     826     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.82         0.82                       
Weaving and non-weaving speeds, Si     47.89        48.00                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.16                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               47.94  mph                              
Weaving segment density, D             31.42  pc/mi/ln                         
Level of service, LOS                  D                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1442           4000            a        
Average flow rate (pcphpl)             1506           2400            b        
Volume ratio, VR                       0.48           0.80            c        
Weaving ratio, R                       0.43            N/A            d        
Weaving length (ft)                    1480           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SR‐73 Northbound 
Bear Street to Fairview Road 

Weaving Analysis 
 

 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         3/24/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  SR-73 Northbound                                       
Weaving Location:       Btn Bear and Fairview                                  
Jurisdiction:                                                                  
Analysis Year:          2040 ALT 1                                             
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1170           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.56                               
Weaving ratio, R                            0.43                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              846     0       620     464     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                223     0       163     122     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           899     0       659     493     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.80         0.87                       
Weaving and non-weaving speeds, Si     48.35        47.09                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.41                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               47.79  mph                              
Weaving segment density, D             21.46  pc/mi/ln                         
Level of service, LOS                  C                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1152           4000            a        
Average flow rate (pcphpl)             1025           2400            b        
Volume ratio, VR                       0.56           0.80            c        
Weaving ratio, R                       0.43            N/A            d        
Weaving length (ft)                    1170           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         3/24/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  SR-73 Northbound                                       
Weaving Location:       Btn Bear and Fairview                                  
Jurisdiction:                                                                  
Analysis Year:          2040 ALT 1                                             
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1170           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.43                               
Weaving ratio, R                            0.44                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1451    0       614     480     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                382     0       162     126     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1542    0       652     510     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.80         0.68                       
Weaving and non-weaving speeds, Si     48.36        50.82                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.09                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               49.73  mph                              
Weaving segment density, D             27.19  pc/mi/ln                         
Level of service, LOS                  C                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1162           4000            a        
Average flow rate (pcphpl)             1352           2400            b        
Volume ratio, VR                       0.43           0.80            c        
Weaving ratio, R                       0.44            N/A            d        
Weaving length (ft)                    1170           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SR‐73 Southbound 
Fairview Road to Bear Street 

Weaving Analysis 
 

 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         3/24/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  SR-73 Southbound                                       
Weaving Location:       Btn Fairview and Bear                                  
Jurisdiction:                                                                  
Analysis Year:          2040 ALT 1                                             
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1170           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.34                               
Weaving ratio, R                            0.49                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1405    482     493     481     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                370     127     130     127     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1493    512     524     511     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.75         0.52                       
Weaving and non-weaving speeds, Si     49.25        54.59                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          0.86                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               52.64  mph                              
Weaving segment density, D             28.87  pc/mi/ln                         
Level of service, LOS                  D                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1035           4000            a        
Average flow rate (pcphpl)             1520           2400            b        
Volume ratio, VR                       0.34           0.80            c        
Weaving ratio, R                       0.49            N/A            d        
Weaving length (ft)                    1170           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         3/24/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  SR-73 Southbound                                       
Weaving Location:       Btn Fairview and Bear                                  
Jurisdiction:                                                                  
Analysis Year:          2040 ALT 1                                             
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1170           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.48                               
Weaving ratio, R                            0.36                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              725     364     642     364     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                191     96      169     96      v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           770     386     682     386     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.75         0.68                       
Weaving and non-weaving speeds, Si     49.25        50.63                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.20                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               49.96  mph                              
Weaving segment density, D             22.26  pc/mi/ln                         
Level of service, LOS                  C                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1068           4000            a        
Average flow rate (pcphpl)             1112           2400            b        
Volume ratio, VR                       0.48           0.80            c        
Weaving ratio, R                       0.36            N/A            d        
Weaving length (ft)                    1170           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
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I‐405 Northbound 
Seal Beach Boulevard to SR‐22 Westbound 

Weaving Analysis 
 

 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/27/2010                                             
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-405 Northbound                                       
Weaving Location:       Btn Seal Beach and WB SR-22                            
Jurisdiction:                                                                  
Analysis Year:          2040 ALT 1 (Constrained)                               
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  3                                  
Weaving segment length, L                   1950           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.52                               
Weaving ratio, R                            0.27                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1969    200     1731    652     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                518     53      456     172     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           2093    212     1840    693     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.80         0.91                       
Weaving and non-weaving speeds, Si     48.25        46.36                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.82                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               47.33  mph                              
Weaving segment density, D             34.08  pc/mi/ln                         
Level of service, LOS                  D                                       
Capacity of base condition, cb         5805   pc/h                             
Capacity as a 15-minute flow rate, c   5748   pc/h                             
Capacity as a full-hour volume, ch     5461   pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  2533           4000            a        
Average flow rate (pcphpl)             1612           2400            b        
Volume ratio, VR                       0.52           0.80            c        
Weaving ratio, R                       0.27            N/A            d        
Weaving length (ft)                    1950           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/27/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-405 Northbound                                       
Weaving Location:       Btn Seal Beach and WB SR-22                            
Jurisdiction:                                                                  
Analysis Year:          2040 ALT 1 (Constrained)                               
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  3                                  
Weaving segment length, L                   1950           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.72                               
Weaving ratio, R                            0.25                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1143    200     2557    872     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                301     53      673     229     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1215    212     2718    927     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           1.08         1.97                       
Weaving and non-weaving speeds, Si     43.79        35.18                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          2.60                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               40.97  mph                              
Weaving segment density, D             41.27  pc/mi/ln                         
Level of service, LOS                  E                                       
Capacity of base condition, cb         5210   pc/h                             
Capacity as a 15-minute flow rate, c   5158   pc/h                             
Capacity as a full-hour volume, ch     4900   pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  3645           4000            a        
Average flow rate (pcphpl)             1690           2400            b        
Volume ratio, VR                       0.72           0.80            c        
Weaving ratio, R                       0.25            N/A            d        
Weaving length (ft)                    1950           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

I‐405 Southbound 
SR‐22 Eastbound to Seal Beach Boulevard 

Weaving Analysis 
 

 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/27/2010                                             
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Btn EB SR-22 and Seal Beach                            
Jurisdiction:                                                                  
Analysis Year:          2040 ALT 1 (Constrained)                               
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  3                                  
Weaving segment length, L                   2000           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.42                               
Weaving ratio, R                            0.38                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1067    1779    783     1295    veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                281     468     206     341     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1134    1891    832     1376    pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.72         0.64                       
Weaving and non-weaving speeds, Si     49.86        51.48                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.41                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               50.78  mph                              
Weaving segment density, D             34.35  pc/mi/ln                         
Level of service, LOS                  D                                       
Capacity of base condition, cb         6261   pc/h                             
Capacity as a 15-minute flow rate, c   6199   pc/h                             
Capacity as a full-hour volume, ch     5889   pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  2208           4000            a        
Average flow rate (pcphpl)             1744           2400            b        
Volume ratio, VR                       0.42           0.80            c        
Weaving ratio, R                       0.38            N/A            d        
Weaving length (ft)                    2000           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/27/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Btn EB SR-22 and Seal Beach                            
Jurisdiction:                                                                  
Analysis Year:          2040 ALT 1 (Constrained)                               
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  3                                  
Weaving segment length, L                   2000           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.57                               
Weaving ratio, R                            0.41                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              707     1438    1143    1674    veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                186     378     301     441     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           751     1528    1215    1779    pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.90         1.17                       
Weaving and non-weaving speeds, Si     46.60        42.68                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          2.02                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               44.82  mph                              
Weaving segment density, D             39.21  pc/mi/ln                         
Level of service, LOS                  E                                       
Capacity of base condition, cb         5669   pc/h                             
Capacity as a 15-minute flow rate, c   5613   pc/h                             
Capacity as a full-hour volume, ch     5332   pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  2994           4000            a        
Average flow rate (pcphpl)             1757           2400            b        
Volume ratio, VR                       0.57           0.80            c        
Weaving ratio, R                       0.41            N/A            d        
Weaving length (ft)                    2000           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

I‐405 Southbound 
Harbor Boulevard to Fairview Road 

Weaving Analysis 
 

 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/27/2010                                             
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Btn Harbor and Fairview                                
Jurisdiction:                                                                  
Analysis Year:          2040 ALT 1 (Constrained)                               
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1480           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.60                               
Weaving ratio, R                            0.28                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1301    0       549     1393    veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                342     0       144     367     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1383    0       583     1480    pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           1.08         1.50                       
Weaving and non-weaving speeds, Si     43.91        39.05                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.50                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               41.82  mph                              
Weaving segment density, D             41.20  pc/mi/ln                         
Level of service, LOS                  E                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  2063           4000            a        
Average flow rate (pcphpl)             1723           2400            b        
Volume ratio, VR                       0.60           0.80            c        
Weaving ratio, R                       0.28            N/A            d        
Weaving length (ft)                    1480           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/27/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Btn Harbor and Fairview                                
Jurisdiction:                                                                  
Analysis Year:          2040 ALT 1 (Constrained)                               
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1480           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.52                               
Weaving ratio, R                            0.43                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1270    0       580     777     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                334     0       153     204     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1350    0       616     826     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.83         0.88                       
Weaving and non-weaving speeds, Si     47.85        46.87                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.25                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               47.37  mph                              
Weaving segment density, D             29.47  pc/mi/ln                         
Level of service, LOS                  D                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1442           4000            a        
Average flow rate (pcphpl)             1396           2400            b        
Volume ratio, VR                       0.52           0.80            c        
Weaving ratio, R                       0.43            N/A            d        
Weaving length (ft)                    1480           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SR‐73 Northbound 
Bear Street to Fairview Road 

Weaving Analysis 
 

 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         3/24/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  SR-73 Northbound                                       
Weaving Location:       Btn Bear and Fairview                                  
Jurisdiction:                                                                  
Analysis Year:          2040 ALT 1 (Constrained)                               
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1170           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.56                               
Weaving ratio, R                            0.43                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              846     0       620     464     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                223     0       163     122     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           899     0       659     493     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.80         0.87                       
Weaving and non-weaving speeds, Si     48.35        47.09                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.41                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               47.79  mph                              
Weaving segment density, D             21.46  pc/mi/ln                         
Level of service, LOS                  C                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1152           4000            a        
Average flow rate (pcphpl)             1025           2400            b        
Volume ratio, VR                       0.56           0.80            c        
Weaving ratio, R                       0.43            N/A            d        
Weaving length (ft)                    1170           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         3/24/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  SR-73 Northbound                                       
Weaving Location:       Btn Bear and Fairview                                  
Jurisdiction:                                                                  
Analysis Year:          2040 ALT 1 (Constrained)                               
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1170           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.47                               
Weaving ratio, R                            0.44                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1236    0       614     480     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                325     0       162     126     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1314    0       652     510     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.80         0.73                       
Weaving and non-weaving speeds, Si     48.39        49.72                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.18                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               49.08  mph                              
Weaving segment density, D             25.22  pc/mi/ln                         
Level of service, LOS                  C                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1162           4000            a        
Average flow rate (pcphpl)             1238           2400            b        
Volume ratio, VR                       0.47           0.80            c        
Weaving ratio, R                       0.44            N/A            d        
Weaving length (ft)                    1170           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SR‐73 Southbound 
Fairview Road to Bear Street 

Weaving Analysis 
 

 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         3/24/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  SR-73 Southbound                                       
Weaving Location:       Btn Fairview and Bear                                  
Jurisdiction:                                                                  
Analysis Year:          2040 ALT 1 (Constrained)                               
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1170           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.35                               
Weaving ratio, R                            0.49                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1357    482     493     481     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                357     127     130     127     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1442    512     524     511     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.75         0.52                       
Weaving and non-weaving speeds, Si     49.28        54.47                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          0.87                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               52.55  mph                              
Weaving segment density, D             28.44  pc/mi/ln                         
Level of service, LOS                  D                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1035           4000            a        
Average flow rate (pcphpl)             1494           2400            b        
Volume ratio, VR                       0.35           0.80            c        
Weaving ratio, R                       0.49            N/A            d        
Weaving length (ft)                    1170           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         3/24/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  SR-73 Southbound                                       
Weaving Location:       Btn Fairview and Bear                                  
Jurisdiction:                                                                  
Analysis Year:          2040 ALT 1 (Constrained)                               
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1170           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.48                               
Weaving ratio, R                            0.36                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              725     364     642     364     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                191     96      169     96      v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           770     386     682     386     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.75         0.68                       
Weaving and non-weaving speeds, Si     49.25        50.63                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.20                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               49.96  mph                              
Weaving segment density, D             22.26  pc/mi/ln                         
Level of service, LOS                  C                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1068           4000            a        
Average flow rate (pcphpl)             1112           2400            b        
Volume ratio, VR                       0.48           0.80            c        
Weaving ratio, R                       0.36            N/A            d        
Weaving length (ft)                    1170           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Project Alternative (2040)   
Collector‐Distributor Road (C‐D) Analysis 

 
 

The C‐D ramp configuration and volumes are the same for 
Alternatives 1, 2 and 3 and therefore are referred to as Project 
Alternative 

 
 
 
 
 

   



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Goldenwest Street/Bolsa Avenue Interchange 
Collector‐Distributor Road (C‐D) Analysis 

 
 
 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         11/05/2010                                             
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Goldenwest-Bolsa SB (C-D)                              
Jurisdiction:                                                                  
Analysis Year:          2040 Project Alternative                                 
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                40             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   630            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.36                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       346     609     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       91      160     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       367     647     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           3.90         0.84                       
Weaving and non-weaving speeds, Si     21.13        31.34                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.60                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               21.13  mph                              
Weaving segment density, D             24.00- pc/mi/ln                         
Level of service, LOS                  B                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1014           2800            a        
Average flow rate (pcphpl)             507                            b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.36            N/A            d        
Weaving length (ft)                    630            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         11/05/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Goldenwest-Bolsa SB (C-D)                              
Jurisdiction:                                                                  
Analysis Year:          2040 Project Alternative                                 
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                40             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   630            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.21                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       124     474     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       33      125     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       131     503     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           2.47         0.45                       
Weaving and non-weaving speeds, Si     23.64        35.63                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.52                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               23.64  mph                              
Weaving segment density, D             13.41  pc/mi/ln                         
Level of service, LOS                  B                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  634            2800            a        
Average flow rate (pcphpl)             317                            b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.21            N/A            d        
Weaving length (ft)                    630            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
   
 
 
 
 
 
 
 
 
 
 
 
 

Katella Avenue/Willow Street Interchange 
Collector‐Distributor Road (C‐D) Analysis 

 
 
 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         11/05/2010                                             
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-605 Southbound (C-D)                                 
Weaving Location:       Katella SB (C-D)                                       
Jurisdiction:                                                                  
Analysis Year:          2040 Project Alternative                                 
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                35             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   780            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.31                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       1337    600     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       352     158     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       1421    637     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           6.53         1.79                       
Weaving and non-weaving speeds, Si     18.32        23.97                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.83                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               18.32  mph                              
Weaving segment density, D             56.16  pc/mi/ln                         
Level of service, LOS                  F                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  2058           2800            a        
Average flow rate (pcphpl)             1029                           b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.31            N/A            d        
Weaving length (ft)                    780            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         11/05/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-605 Southbound (C-D)                                 
Weaving Location:       Katella SB (C-D)                                       
Jurisdiction:                                                                  
Analysis Year:          2040 Project Alternative                                 
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                35             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   780            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.38                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       1192    729     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       314     192     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       1267    775     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           6.48         1.77                       
Weaving and non-weaving speeds, Si     18.34        24.03                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.83                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               18.34  mph                              
Weaving segment density, D             55.66  pc/mi/ln                         
Level of service, LOS                  F                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  2042           2800            a        
Average flow rate (pcphpl)             1021                           b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.38            N/A            d        
Weaving length (ft)                    780            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Bristol to Fairview                                    
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   9734           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2562           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2070           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2070           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              62.4           mi/h                
Number of lanes, N                          5                                  
Density, D                                  33.2           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Fairview to Bristol                                    
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12490          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3287           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2656           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2656           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Bristol to Fairview                                    
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10322          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2716           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2195           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2195           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              59.3           mi/h                
Number of lanes, N                          5                                  
Density, D                                  37.0           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Fairview to Bristol                                    
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   9943           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2617           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2114           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2114           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              61.4           mi/h                
Number of lanes, N                          5                                  
Density, D                                  34.4           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Fairview to Harbor                                     
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11023          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2901           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1953           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1953           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              64.6           mi/h                
Number of lanes, N                          6                                  
Density, D                                  30.2           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Harbor to Fairview                                     
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   16775          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     4414           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2548           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          7                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2548           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          7                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Fairview to Harbor                                     
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12153          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3198           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2153           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2153           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              60.4           mi/h                
Number of lanes, N                          6                                  
Density, D                                  35.6           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Harbor to Fairview                                     
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   13430          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3534           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2040           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          7                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2040           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              63.0           mi/h                
Number of lanes, N                          7                                  
Density, D                                  32.4           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Harbor to Euclid                                       
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11927          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3139           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2113           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2113           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              61.4           mi/h                
Number of lanes, N                          6                                  
Density, D                                  34.4           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Euclid to Harbor                                       
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   15486          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     4075           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2744           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2744           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          6                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Harbor to Euclid                                       
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   13470          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3545           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2387           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2387           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          6                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Euclid to Harbor                                       
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12596          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3315           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2232           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2232           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              58.2           mi/h                
Number of lanes, N                          6                                  
Density, D                                  38.3           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Euclid to Brookhurst                                   
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10813          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2846           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1916           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1916           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              65.2           mi/h                
Number of lanes, N                          6                                  
Density, D                                  29.4           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Brookhurst to Euclid                                   
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   14114          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3714           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2501           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2501           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          6                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Euclid to Brookhurst                                   
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12245          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3222           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2170           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2170           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              60.0           mi/h                
Number of lanes, N                          6                                  
Density, D                                  36.2           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Brookhurst to Euclid                                   
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11249          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2960           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1993           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1993           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              63.9           mi/h                
Number of lanes, N                          6                                  
Density, D                                  31.2           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Brookhurst to Magnolia                                 
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10736          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2825           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1902           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1902           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              65.4           mi/h                
Number of lanes, N                          6                                  
Density, D                                  29.1           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Magnolia to Brookhurst                                 
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12732          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3351           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2256           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2256           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              57.5           mi/h                
Number of lanes, N                          6                                  
Density, D                                  39.2           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Brookhurst to Magnolia                                 
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12093          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3182           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2143           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2143           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              60.7           mi/h                
Number of lanes, N                          6                                  
Density, D                                  35.3           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Magnolia to Brookhurst                                 
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10806          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2844           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1915           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1915           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              65.2           mi/h                
Number of lanes, N                          6                                  
Density, D                                  29.4           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Magnolia to Beach                                      
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11295          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2972           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2001           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2001           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              63.8           mi/h                
Number of lanes, N                          6                                  
Density, D                                  31.4           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Beach to Magnolia                                      
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11554          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3041           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2047           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2047           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              62.9           mi/h                
Number of lanes, N                          6                                  
Density, D                                  32.5           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Magnolia to Beach                                      
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12068          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3176           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2138           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2138           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              60.8           mi/h                
Number of lanes, N                          6                                  
Density, D                                  35.2           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Beach to Magnolia                                      
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11337          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2983           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2009           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2009           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              63.6           mi/h                
Number of lanes, N                          6                                  
Density, D                                  31.6           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Beach to Goldenwest                                    
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10886          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2865           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1929           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1929           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              65.0           mi/h                
Number of lanes, N                          6                                  
Density, D                                  29.7           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Goldenwest to Beach                                    
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10879          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2863           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1928           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1928           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              65.0           mi/h                
Number of lanes, N                          6                                  
Density, D                                  29.6           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Beach to Goldenwest                                    
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11541          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3037           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2045           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2045           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              62.9           mi/h                
Number of lanes, N                          6                                  
Density, D                                  32.5           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Goldenwest to Beach                                    
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11193          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2946           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1983           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1983           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              64.1           mi/h                
Number of lanes, N                          6                                  
Density, D                                  30.9           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Goldenwest to Westminster                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10851          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2856           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1923           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1923           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              65.1           mi/h                
Number of lanes, N                          6                                  
Density, D                                  29.5           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Westminster to Goldenwest                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10997          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2894           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1949           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1949           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              64.7           mi/h                
Number of lanes, N                          6                                  
Density, D                                  30.1           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Goldenwest to Westminster                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11641          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3063           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2063           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2063           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              62.6           mi/h                
Number of lanes, N                          6                                  
Density, D                                  33.0           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Westminster to Goldenwest                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10963          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2885           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1943           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1943           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              64.8           mi/h                
Number of lanes, N                          6                                  
Density, D                                  30.0           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Westminster to Bolsa Chica                             
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11038          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2905           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1956           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1956           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              64.6           mi/h                
Number of lanes, N                          6                                  
Density, D                                  30.3           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Bolsa Chica to Westminster                             
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10884          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2864           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1929           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1929           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              65.0           mi/h                
Number of lanes, N                          6                                  
Density, D                                  29.7           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Westminster to Bolsa Chica                             
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11622          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3058           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2059           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2059           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              62.6           mi/h                
Number of lanes, N                          6                                  
Density, D                                  32.9           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Bolsa Chica to Westminster                             
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10707          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2818           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1897           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1897           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              65.5           mi/h                
Number of lanes, N                          6                                  
Density, D                                  29.0           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Bolsa Chica to Seal Beach                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   15193          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3998           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2019           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          8                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2019           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              63.5           mi/h                
Number of lanes, N                          8                                  
Density, D                                  31.8           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Seal Beach to Bolsa Chica                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   15303          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     4027           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2034           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          8                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2034           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              63.2           mi/h                
Number of lanes, N                          8                                  
Density, D                                  32.2           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Bolsa Chica to Seal Beach                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   15170          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3992           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2016           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          8                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2016           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              63.5           mi/h                
Number of lanes, N                          8                                  
Density, D                                  31.7           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Seal Beach to Bolsa Chica                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   15052          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3961           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2000           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          8                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2000           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              63.8           mi/h                
Number of lanes, N                          8                                  
Density, D                                  31.3           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Seal Beach to I-605                                    
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   15233          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     4009           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2024           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          8                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2024           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              63.4           mi/h                
Number of lanes, N                          8                                  
Density, D                                  31.9           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                I-605 to Seal Beach                                    
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   14888          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3918           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2261           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          7                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2261           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              57.3           mi/h                
Number of lanes, N                          7                                  
Density, D                                  39.4           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Seal Beach to I-605                                    
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   15104          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3975           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2007           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          8                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2007           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              63.7           mi/h                
Number of lanes, N                          8                                  
Density, D                                  31.5           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         09/30/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                I-605 to Seal Beach                                    
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   14695          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3867           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2232           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          7                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2232           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              58.2           mi/h                
Number of lanes, N                          7                                  
Density, D                                  38.3           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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Ramps and Ramp‐Freeway Junction  
Level of Service Analysis Worksheets 
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Loop On                                     
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9320           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              148            vph                 
Length of first accel/decel lane            660            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     349            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   850            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9320        148         349       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2453        39          92        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9909        157         371       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.493   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3649   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7566          9600            No                    
      FO                                                                       
     v                     3806          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   31.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.463                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 65.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.7    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9443           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              349            vph                 
Length of first accel/decel lane            530            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     148            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   850            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9443        349         148       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2485        92          39        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10039       371         157       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.303   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2282   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7910          9600            No                    
      FO                                                                       
     v                     2653          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.329                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.3    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12490          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1295           vph                 
Length of first accel/decel lane            160            ft                  
Length of second accel/decel lane           710            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1042           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1680           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12490       1295        1042      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3287        341         274       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13279       1377        1108      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3781   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10624         9600            Yes                   
      Fi   F                                                                   
     v                     3781          4400            No                    
      12                                                                       
     v  = v - v            9247          9600            No                    
      FO   F   R                                                               
     v                     1377          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   27.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.422                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 67.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11411          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1042           vph                 
Length of first accel/decel lane            1280           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1295           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1680           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11411       1042        1295      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3003        274         341       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12132       1108        1377      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.396   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3819   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10740         9600            Yes                   
      FO                                                                       
     v                     4927          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   35.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.744                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.4    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Loop On                                     
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9844           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              335            vph                 
Length of first accel/decel lane            660            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     238            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   850            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9844        335         238       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2591        88          63        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10466       356         253       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.468   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3725   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8322          9600            No                    
      FO                                                                       
     v                     4081          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   33.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.519                        
                                              S                                
Space mean speed in ramp influence area,     S  = 55.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.6    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10123          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              238            vph                 
Length of first accel/decel lane            530            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     335            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   850            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10123       238         335       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2664        63          88        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10762       253         356       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.317   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2623   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8515          9600            No                    
      FO                                                                       
     v                     2876          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.342                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9943           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              935            vph                 
Length of first accel/decel lane            160            ft                  
Length of second accel/decel lane           710            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1418           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1680           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9943        935         1418      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2617        246         373       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10571       994         1508      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2934   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8457          9600            No                    
      Fi   F                                                                   
     v                     2934          4400            No                    
      12                                                                       
     v  = v - v            7463          9600            No                    
      FO   F   R                                                               
     v                     994           4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   20.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.387                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9164           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1418           vph                 
Length of first accel/decel lane            1280           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     935            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1680           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9164        1418        935       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2412        373         246       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9743        1508        994       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.346   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2509   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8751          9600            No                    
      FO                                                                       
     v                     4017          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.422                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.7    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Fairview Rd & Harbor Blvd                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9734           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              2975           vph                 
Length of first accel/decel lane            170            ft                  
Length of second accel/decel lane           1060           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9734        2975                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2562        783                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          10349       3163                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4493   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8280          9600            No                    
      Fi   F                                                                   
     v                     4493          4400            Yes                   
      12                                                                       
     v  = v - v            5117          9600            No                    
      FO   F   R                                                               
     v                     3163          3800            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   30.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.713                        
                                              S                                
Space mean speed in ramp influence area,     S  = 50.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8655           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              743            vph                 
Length of first accel/decel lane            670            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     502            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1730           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8655        743         502       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2278        196         132       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9202        790         534       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.285   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1910   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7492          9600            No                    
      FO                                                                       
     v                     2700          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.319                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11983          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              788            vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane           330            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1339           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1330           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11983       788         1339      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3153        207         352       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12740       838         1424      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3270   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10192         9600            Yes                   
      Fi   F                                                                   
     v                     3270          4400            No                    
      12                                                                       
     v  = v - v            9354          9600            No                    
      FO   F   R                                                               
     v                     838           4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   26.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.373                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 67.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/17/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11348          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1371           vph                 
Length of first accel/decel lane            710            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1295           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2250           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11348       1371        1295      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2986        361         341       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12065       1458        1377      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.211   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2023   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     11023         9600            Yes                   
      FO                                                                       
     v                     3481          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.384                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.0    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Fairview Rd & Harbor Blvd                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10322          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              3512           vph                 
Length of first accel/decel lane            170            ft                  
Length of second accel/decel lane           1060           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10322       3512                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2716        924                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          10974       3734                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5046   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8780          9600            No                    
      Fi   F                                                                   
     v                     5046          4400            Yes                   
      12                                                                       
     v  = v - v            5046          9600            No                    
      FO   F   R                                                               
     v                     3734          3800            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   35.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.764                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9623           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              707            vph                 
Length of first accel/decel lane            670            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     603            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1730           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9623        707         603       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2532        186         159       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10231       752         641       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.290   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2241   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8483          9600            No                    
      FO                                                                       
     v                     2993          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.338                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.7    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9593           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              844            vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane           330            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     747            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1330           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9593        844         747       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2524        222         197       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10199       897         794       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2785   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8160          9600            No                    
      Fi   F                                                                   
     v                     2785          4400            No                    
      12                                                                       
     v  = v - v            7263          9600            No                    
      FO   F   R                                                               
     v                     897           4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   22.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.379                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 66.1    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/17/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9074           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1043           vph                 
Length of first accel/decel lane            710            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     935            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2250           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9074        1043        935       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2388        274         246       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9647        1109        994       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.255   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1823   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8256          9600            No                    
      FO                                                                       
     v                     2932          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.330                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.1    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9186           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              502            vph                 
Length of first accel/decel lane            640            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     743            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1730           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9186        502         743       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2417        132         196       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9766        534         790       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3172   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7800          9600            No                    
      FO                                                                       
     v                     3706          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   30.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.448                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Hyland Ave                                             
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9544           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              553            vph                 
Length of first accel/decel lane            770            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     502            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1880           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9544        553         502       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2512        146         132       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10147       588         534       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.335   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2562   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8235          9600            No                    
      FO                                                                       
     v                     3150          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.343                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12905          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1202           vph                 
Length of first accel/decel lane            180            ft                  
Length of second accel/decel lane           1475           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     968            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1425           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12905       1202        968       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3396        316         255       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13720       1278        1029      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3799   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10976         9600            Yes                   
      Fi   F                                                                   
     v                     3799          4400            No                    
      12                                                                       
     v  = v - v            9698          9600            Yes                   
      FO   F   R                                                               
     v                     1278          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   20.4    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.413                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 66.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.6    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12046          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              968            vph                 
Length of first accel/decel lane            530            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1339           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1220           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12046       968         1339      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3170        255         352       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12807       1029        1424      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.220   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2273   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     11336         9600            Yes                   
      FO                                                                       
     v                     3302          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.379                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 53.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11146          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1339           vph                 
Length of first accel/decel lane            850            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     968            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1220           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11146       1339        968       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2933        352         255       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11850       1424        1029      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.250   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2341   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10774         9600            Yes                   
      FO                                                                       
     v                     3765          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.413                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 56.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.0    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10128          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              603            vph                 
Length of first accel/decel lane            640            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     707            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1730           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10128       603         707       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2665        159         186       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10768       641         752       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.423   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3498   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8909          9600            No                    
      FO                                                                       
     v                     4139          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   33.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.534                        
                                              S                                
Space mean speed in ramp influence area,     S  = 55.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.0    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Hyland Ave                                             
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10559          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              933            vph                 
Length of first accel/decel lane            770            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     603            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1880           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10559       933         603       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2779        246         159       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11226       992         641       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.285   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2483   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9718          9600            Yes                   
      FO                                                                       
     v                     3475          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.378                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10496          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1132           vph                 
Length of first accel/decel lane            180            ft                  
Length of second accel/decel lane           1475           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1039           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1425           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10496       1132        1039      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2762        298         273       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11159       1203        1105      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3211   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8928          9600            No                    
      Fi   F                                                                   
     v                     3211          4400            No                    
      12                                                                       
     v  = v - v            7725          9600            No                    
      FO   F   R                                                               
     v                     1203          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   15.4    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.406                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.2    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9688           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1039           vph                 
Length of first accel/decel lane            530            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     747            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1220           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9688        1039        747       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2549        273         197       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10300       1105        794       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.211   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1646   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8905          9600            No                    
      FO                                                                       
     v                     2751          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.334                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9126           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              747            vph                 
Length of first accel/decel lane            850            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1039           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1220           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9126        747         1039      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2402        197         273       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9702        794         1105      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.329   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2371   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7996          9600            No                    
      FO                                                                       
     v                     3165          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.337                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.9    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9939           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              1573           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane           1550           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     273            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1460           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9939        1573        273       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2616        414         72        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10567       1672        290       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3435   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8454          9600            No                    
      Fi   F                                                                   
     v                     3435          4400            No                    
      12                                                                       
     v  = v - v            6782          9600            No                    
      FO   F   R                                                               
     v                     1672          3800            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   17.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.578                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8816           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              273            vph                 
Length of first accel/decel lane            900            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1573           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1460           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8816        273         1573      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2320        72          414       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9373        290         1672      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.405   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2780   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7163          9600            No                    
      FO                                                                       
     v                     3070          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.324                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11761          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              474            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     949            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1410           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11761       474         949       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3095        125         250       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12504       504         1009      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4646   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10004         9600            Yes                   
      Fi   F                                                                   
     v                     4646          4400            Yes                   
      12                                                                       
     v  = v - v            9500          9600            No                    
      FO   F   R                                                               
     v                     504           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   42.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.343                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11423          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              949            vph                 
Length of first accel/decel lane            550            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1126           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   550            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11423       949         1126      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3006        250         296       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12144       1009        1197      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.337   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3250   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10653         9600            Yes                   
      FO                                                                       
     v                     4259          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   34.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.569                        
                                              S                                
Space mean speed in ramp influence area,     S  = 54.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12101          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1126           vph                 
Length of first accel/decel lane            640            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     949            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   550            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12101       1126        949       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3184        296         250       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12865       1197        1009      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.227   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2350   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     11562         9600            Yes                   
      FO                                                                       
     v                     3547          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.399                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 53.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.8    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11225          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              2097           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane           1550           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     668            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1460           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11225       2097        668       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2954        552         176       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11934       2229        710       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4132   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9548          9600            No                    
      Fi   F                                                                   
     v                     4132          4400            No                    
      12                                                                       
     v  = v - v            7319          9600            No                    
      FO   F   R                                                               
     v                     2229          3800            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   23.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.629                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.2    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9727           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              668            vph                 
Length of first accel/decel lane            900            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     2097           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1460           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9727        668         2097      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2560        176         552       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10341       710         2229      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.352   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2760   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8551          9600            No                    
      FO                                                                       
     v                     3470          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.365                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9374           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              429            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1230           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1410           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9374        429         1230      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2467        113         324       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9966        456         1308      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3733   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7973          9600            No                    
      Fi   F                                                                   
     v                     3733          4400            No                    
      12                                                                       
     v  = v - v            7517          9600            No                    
      FO   F   R                                                               
     v                     456           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   35.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.339                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 66.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9068           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1230           vph                 
Length of first accel/decel lane            550            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     770            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   550            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9068        1230        770       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2386        324         203       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9641        1308        819       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.300   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2139   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8449          9600            No                    
      FO                                                                       
     v                     3447          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.416                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.6    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9946           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              770            vph                 
Length of first accel/decel lane            640            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1230           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   550            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9946        770         1230      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2617        203         324       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10574       819         1308      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.274   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2212   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8893          9600            No                    
      FO                                                                       
     v                     3031          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.344                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.9    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9011           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              1204           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane           2000           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     775            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9011        1204        775       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2371        317         204       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9580        1280        824       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2940   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7664          9600            No                    
      Fi   F                                                                   
     v                     2940          4400            No                    
      12                                                                       
     v  = v - v            6384          9600            No                    
      FO   F   R                                                               
     v                     1280          3800            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   9.0     pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence A                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.543                        
                                              S                                
Space mean speed in ramp influence area,     S  = 54.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.0    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8151           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              775            vph                 
Length of first accel/decel lane            520            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     339            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1320           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8151        775         339       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2145        204         89        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          8666        824         360       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.347   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2138   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     6990          9600            No                    
      FO                                                                       
     v                     2962          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.370                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8704           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              339            vph                 
Length of first accel/decel lane            660            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     775            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1320           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8704        339         775       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2291        89          204       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9254        360         824       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.336   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2272   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7114          9600            No                    
      FO                                                                       
     v                     2632          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   21.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.316                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10610          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              820            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1325           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1450           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10610       820         1325      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2792        216         349       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11280       872         1409      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4426   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9024          9600            No                    
      Fi   F                                                                   
     v                     4426          4400            Yes                   
      12                                                                       
     v  = v - v            8152          9600            No                    
      FO   F   R                                                               
     v                     872           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   41.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.376                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.1    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10024          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1325           vph                 
Length of first accel/decel lane            550            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     820            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1450           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10024       1325        820       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2638        349         216       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10657       1409        872       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.287   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2341   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9566          9600            No                    
      FO                                                                       
     v                     3750          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   30.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.459                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.7    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10971          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1107           vph                 
Length of first accel/decel lane            2000           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1325           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2430           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10971       1107        1325      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2887        291         349       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11664       1177        1409      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.566   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  5189   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10341         9600            Yes                   
      FO                                                                       
     v                     6366          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   42.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 2.410                        
                                              S                                
Space mean speed in ramp influence area,     S  = 2.5     mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 4.0     mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10204          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              1395           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane           2000           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     861            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10204       1395        861       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2685        367         227       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10848       1483        915       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3354   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8679          9600            No                    
      Fi   F                                                                   
     v                     3354          4400            No                    
      12                                                                       
     v  = v - v            7196          9600            No                    
      FO   F   R                                                               
     v                     1483          3800            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   12.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.561                        
                                              S                                
Space mean speed in ramp influence area,     S  = 54.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.1    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9208           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              861            vph                 
Length of first accel/decel lane            520            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     357            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1320           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9208        861         357       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2423        227         94        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9790        915         380       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.335   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2445   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8205          9600            No                    
      FO                                                                       
     v                     3360          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.0+   pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.407                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.0    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9823           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              357            vph                 
Length of first accel/decel lane            660            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     861            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1320           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9823        357         861       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2585        94          227       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10443       380         915       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.334   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2652   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8323          9600            No                    
      FO                                                                       
     v                     3032          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.342                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.0    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9005           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              950            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     723            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1450           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9005        950         723       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2370        250         190       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9574        1010        769       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3909   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7660          9600            No                    
      Fi   F                                                                   
     v                     3909          4400            No                    
      12                                                                       
     v  = v - v            6650          9600            No                    
      FO   F   R                                                               
     v                     1010          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   36.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.389                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Brookhurst St. & Talbert Ave                           
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8326           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              723            vph                 
Length of first accel/decel lane            550            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     950            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1450           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8326        723         950       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2191        190         250       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          8852        769         1010      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.367   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2331   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7121          9600            No                    
      FO                                                                       
     v                     3100          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.380                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8843           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              744            vph                 
Length of first accel/decel lane            2000           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     723            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2430           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8843        744         723       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2327        196         190       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9402        791         769       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.614   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  4241   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7693          9600            No                    
      FO                                                                       
     v                     5032          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   31.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.739                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 67.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.3    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8946           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              505            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     236            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8946        505         236       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2354        133         62        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9511        537         251       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3620   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7609          9600            No                    
      Fi   F                                                                   
     v                     3620          4400            No                    
      12                                                                       
     v  = v - v            7072          9600            No                    
      FO   F   R                                                               
     v                     537           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   34.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.606                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.9    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Magnolia Ave & Warner Ave                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8586           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              236            vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     505            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8586        236         505       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2259        62          133       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9128        251         537       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3326   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7303          9600            No                    
      Fi   F                                                                   
     v                     3326          4400            No                    
      12                                                                       
     v  = v - v            7052          9600            No                    
      FO   F   R                                                               
     v                     251           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   31.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.321                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 67.0    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct (Warner)                          
Junction:               Magnolia St& Warner Ave                                
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8418           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              534            vph                 
Length of first accel/decel lane            630            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     236            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1950           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8418        534         236       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2215        141         62        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          8950        568         251       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.303   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1954   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7018          9600            No                    
      FO                                                                       
     v                     2522          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   20.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.313                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On (Magnolia)                               
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8799           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              860            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     534            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8799        860         534       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2316        226         141       v     
Trucks and buses                       2           2           0         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       1.000           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9355        914         562       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.208   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1423   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7769          9600            No                    
      FO                                                                       
     v                     2337          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   20.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.324                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.0    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Magnolia Ave & Warner Ave                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9629           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              554            vph                 
Length of first accel/decel lane            130            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     522            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1260           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9629        554         522       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2534        146         137       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10237       589         555       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3903   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8190          9600            No                    
      Fi   F                                                                   
     v                     3903          4400            No                    
      12                                                                       
     v  = v - v            7601          9600            No                    
      FO   F   R                                                               
     v                     589           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   36.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.351                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 66.0    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9233           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              522            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     554            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1260           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9233        522         554       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2430        137         146       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9816        555         589       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3737   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7853          9600            No                    
      Fi   F                                                                   
     v                     3737          4400            No                    
      12                                                                       
     v  = v - v            7298          9600            No                    
      FO   F   R                                                               
     v                     555           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   35.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.348                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 66.2    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8860           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1059           vph                 
Length of first accel/decel lane            470            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1391           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8860        1059        1391      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2332        279         366       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9420        1126        1479      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.194   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1339   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8046          9600            No                    
      FO                                                                       
     v                     2465          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   21.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.325                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.6    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct(Magnolia)                         
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9616           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1391           vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1059           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9616        1391        1059      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2531        366         279       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10223       1479        1126      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.177   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1364   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9202          9600            No                    
      FO                                                                       
     v                     2843          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.336                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.9    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10078          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              781            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     673            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10078       781         673       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2652        206         177       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10715       830         716       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4206   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8572          9600            No                    
      Fi   F                                                                   
     v                     4206          4400            No                    
      12                                                                       
     v  = v - v            7742          9600            No                    
      FO   F   R                                                               
     v                     830           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   39.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.633                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Magnolia Ave & Warner Ave                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9520           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              673            vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     781            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9520        673         781       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2505        177         206       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10121       716         830       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3934   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8097          9600            No                    
      Fi   F                                                                   
     v                     3934          4400            No                    
      12                                                                       
     v  = v - v            7381          9600            No                    
      FO   F   R                                                               
     v                     716           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   36.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.362                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct (Warner)                          
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8909           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              856            vph                 
Length of first accel/decel lane            630            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     673            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1950           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8909        856         673       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2344        225         177       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9472        910         716       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1814   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7882          9600            No                    
      FO                                                                       
     v                     2724          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.324                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On (Magnolia)                               
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9651           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              568            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     856            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9651        568         856       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2540        149         225       v     
Trucks and buses                       2           2           0         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       1.000           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10261       604         901       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.246   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1912   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8365          9600            No                    
      FO                                                                       
     v                     2516          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.331                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.0    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Magnolia Ave & Warner Ave                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9448           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1141           vph                 
Length of first accel/decel lane            130            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     574            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1260           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9448        1141        574       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2486        300         151       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10045       1213        610       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4188   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8036          9600            No                    
      Fi   F                                                                   
     v                     4188          4400            No                    
      12                                                                       
     v  = v - v            6823          9600            No                    
      FO   F   R                                                               
     v                     1213          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   39.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.407                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8633           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              574            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1141           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1260           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8633        574         1141      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2272        151         300       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9178        610         1213      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3546   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7343          9600            No                    
      Fi   F                                                                   
     v                     3546          4400            No                    
      12                                                                       
     v  = v - v            6733          9600            No                    
      FO   F   R                                                               
     v                     610           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   33.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.353                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 66.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8223           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              363            vph                 
Length of first accel/decel lane            470            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     732            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8223        363         732       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2164        96          193       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          8742        386         778       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.286   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1785   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     6628          9600            No                    
      FO                                                                       
     v                     2171          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   19.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.313                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct(Magnolia)                         
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8482           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              732            vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     363            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8482        732         363       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2232        193         96        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9018        778         386       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.264   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1722   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7296          9600            No                    
      FO                                                                       
     v                     2500          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   21.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.316                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.3    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9413           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1595           vph                 
Length of first accel/decel lane            190            ft                  
Length of second accel/decel lane           2030           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     828            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2070           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9413        1595        828       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2477        420         218       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10008       1696        880       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3337   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8007          9600            No                    
      Fi   F                                                                   
     v                     3337          4400            No                    
      12                                                                       
     v  = v - v            6311          9600            No                    
      FO   F   R                                                               
     v                     1696          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   11.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.451                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.9    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8274           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              828            vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     289            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1090           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8274        828         289       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2177        218         76        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          8797        880         307       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.366   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2308   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7177          9600            No                    
      FO                                                                       
     v                     3188          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.387                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8865           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              289            vph                 
Length of first accel/decel lane            890            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     828            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1090           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8865        289         828       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2333        76          218       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9425        307         880       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.400   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2770   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7232          9600            No                    
      FO                                                                       
     v                     3077          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.326                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9066           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              968            vph                 
Length of first accel/decel lane            70             ft                  
Length of second accel/decel lane           200            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9066        968                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2386        255                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          9639        1029                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2767   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7712          9600            No                    
      Fi   F                                                                   
     v                     2767          4400            No                    
      12                                                                       
     v  = v - v            6683          9600            No                    
      FO   F   R                                                               
     v                     1029          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   25.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.391                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 66.2    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8374           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              758            vph                 
Length of first accel/decel lane            1040           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     998            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1040           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8374        758         998       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2204        199         263       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          8903        806         1061      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.375   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2399   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7209          9600            No                    
      FO                                                                       
     v                     3205          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.324                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8916           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              998            vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     758            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1040           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8916        998         758       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2346        263         199       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9479        1061        806       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.229   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1597   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8040          9600            No                    
      FO                                                                       
     v                     2658          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.324                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.1    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10056          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1893           vph                 
Length of first accel/decel lane            190            ft                  
Length of second accel/decel lane           2030           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1002           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2070           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10056       1893        1002      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2646        498         264       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10691       2013        1065      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3713   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8553          9600            No                    
      Fi   F                                                                   
     v                     3713          4400            No                    
      12                                                                       
     v  = v - v            6540          9600            No                    
      FO   F   R                                                               
     v                     2013          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   14.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.479                        
                                              S                                
Space mean speed in ramp influence area,     S  = 56.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.0    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8704           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1002           vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     277            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1090           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8704        1002        277       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2291        264         73        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9254        1065        294       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.343   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2319   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7819          9600            No                    
      FO                                                                       
     v                     3384          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.407                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9420           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              277            vph                 
Length of first accel/decel lane            890            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1002           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1090           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9420        277         1002      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2479        73          264       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10015       294         1065      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.402   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3018   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7809          9600            No                    
      FO                                                                       
     v                     3312          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.348                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9327           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1508           vph                 
Length of first accel/decel lane            70             ft                  
Length of second accel/decel lane           200            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9327        1508                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2454        397                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          9916        1603                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3249   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7933          9600            No                    
      Fi   F                                                                   
     v                     3249          4400            No                    
      12                                                                       
     v  = v - v            6330          9600            No                    
      FO   F   R                                                               
     v                     1603          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   29.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.442                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.1    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              897            vph                 
Length of first accel/decel lane            1040           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     780            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1040           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8250        897         780       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2171        236         205       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          8771        954         829       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.356   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2234   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7225          9600            No                    
      FO                                                                       
     v                     3188          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.322                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8891           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              780            vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     897            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1040           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8891        780         897       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2340        205         236       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9453        829         954       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.258   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1793   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7782          9600            No                    
      FO                                                                       
     v                     2622          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   21.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.322                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.5    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9071           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              866            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     826            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2020           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9071        866         826       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2387        228         217       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9644        921         878       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3884   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7716          9600            No                    
      Fi   F                                                                   
     v                     3884          4400            No                    
      12                                                                       
     v  = v - v            6795          9600            No                    
      FO   F   R                                                               
     v                     921           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   36.4    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.641                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8453           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              826            vph                 
Length of first accel/decel lane            510            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     866            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2020           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8453        826         866       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2224        217         228       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          8987        878         921       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.336   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2176   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7365          9600            No                    
      FO                                                                       
     v                     3054          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.378                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.0    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9164           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1041           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9164        1041                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2412        274                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          9743        1107                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4023   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7795          9600            No                    
      Fi   F                                                                   
     v                     4023          4400            No                    
      12                                                                       
     v  = v - v            6688          9600            No                    
      FO   F   R                                                               
     v                     1107          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   37.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.398                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.1    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         9/30/2010                                              
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On                                          
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8421           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              903            vph                 
Length of first accel/decel lane            620            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8421        903                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2216        238                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          8953        960                   pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.251   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1622   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7413          9600            No                    
      FO                                                                       
     v                     2582          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   21.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.317                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.2    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9618           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              769            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     885            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2020           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9618        769         885       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2531        202         233       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10225       818         941       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4028   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8180          9600            No                    
      Fi   F                                                                   
     v                     4028          4400            No                    
      12                                                                       
     v  = v - v            7362          9600            No                    
      FO   F   R                                                               
     v                     818           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   37.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.632                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.0    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9069           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              885            vph                 
Length of first accel/decel lane            510            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     769            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2020           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9069        885         769       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2387        233         202       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9642        941         818       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.328   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2340   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8083          9600            No                    
      FO                                                                       
     v                     3281          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.399                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9136           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              943            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9136        943                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2404        248                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          9713        1003                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3954   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7771          9600            No                    
      Fi   F                                                                   
     v                     3954          4400            No                    
      12                                                                       
     v  = v - v            6768          9600            No                    
      FO   F   R                                                               
     v                     1003          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   37.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.388                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         9/30/2010                                              
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On                                          
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8462           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1211           vph                 
Length of first accel/decel lane            620            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8462        1211                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2227        319                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          8996        1287                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.211   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1368   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7783          9600            No                    
      FO                                                                       
     v                     2655          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   21.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.321                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.6    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Springdale & Westminster                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9043           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              752            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     970            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1940           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9043        752         970       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2380        198         255       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9614        799         1031      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3804   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7692          9600            No                    
      Fi   F                                                                   
     v                     3804          4400            No                    
      12                                                                       
     v  = v - v            6893          9600            No                    
      FO   F   R                                                               
     v                     799           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   35.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.630                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.1    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Springdale & Westminster                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8506           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              970            vph                 
Length of first accel/decel lane            510            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     752            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1940           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8506        970         752       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2238        255         198       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9043        1031        799       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.215   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1409   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7574          9600            No                    
      FO                                                                       
     v                     2440          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   20.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.320                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.6    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9070           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              367            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     269            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   960            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9070        367         269       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2387        97          71        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9643        390         286       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3584   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7715          9600            No                    
      Fi   F                                                                   
     v                     3584          4400            No                    
      12                                                                       
     v  = v - v            7325          9600            No                    
      FO   F   R                                                               
     v                     390           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   33.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.333                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 66.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8808           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              269            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     367            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   960            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8808        269         367       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2318        71          97        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9364        286         390       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3428   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7492          9600            No                    
      Fi   F                                                                   
     v                     3428          4400            No                    
      12                                                                       
     v  = v - v            7206          9600            No                    
      FO   F   R                                                               
     v                     286           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   32.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.584                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.6    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         9/30/2010                                              
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8616           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              768            vph                 
Length of first accel/decel lane            570            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     269            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1780           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8616        768         269       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2267        202         71        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9160        817         286       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.257   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1711   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7477          9600            No                    
      FO                                                                       
     v                     2528          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   21.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.319                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.0    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Springdale & Westminster                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9701           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              931            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     909            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1940           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9701        931         909       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2553        245         239       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10314       990         966       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4156   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8252          9600            No                    
      Fi   F                                                                   
     v                     4156          4400            No                    
      12                                                                       
     v  = v - v            7262          9600            No                    
      FO   F   R                                                               
     v                     990           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   38.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.647                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Springdale & Westminster                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9036           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              909            vph                 
Length of first accel/decel lane            510            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     931            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1940           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9036        909         931       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2378        239         245       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9607        966         990       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.223   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1588   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8073          9600            No                    
      FO                                                                       
     v                     2554          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   21.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.325                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8923           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              435            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     235            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   960            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8923        435         235       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2348        114         62        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9487        462         250       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3570   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7590          9600            No                    
      Fi   F                                                                   
     v                     3570          4400            No                    
      12                                                                       
     v  = v - v            7128          9600            No                    
      FO   F   R                                                               
     v                     462           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   33.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.340                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 66.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8612           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              235            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     435            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   960            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8612        235         435       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2266        62          114       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9156        250         462       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3335   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7325          9600            No                    
      Fi   F                                                                   
     v                     3335          4400            No                    
      12                                                                       
     v  = v - v            7075          9600            No                    
      FO   F   R                                                               
     v                     250           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   31.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.581                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.7    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         9/30/2010                                              
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8444           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              968            vph                 
Length of first accel/decel lane            570            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     235            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1780           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8444        968         235       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2222        255         62        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          8977        1029        250       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.230   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1492   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7506          9600            No                    
      FO                                                                       
     v                     2521          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   21.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.318                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.9    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Valley View & Garden Grove                             
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9199           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              901            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9199        901                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2421        237                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          9780        958                   pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3952   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7824          9600            No                    
      Fi   F                                                                   
     v                     3952          4400            No                    
      12                                                                       
     v  = v - v            6866          9600            No                    
      FO   F   R                                                               
     v                     958           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   37.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.384                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.4    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Bolsa Chica Rd                                         
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9256           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1204           vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane           850            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     4582           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1430           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9256        1204        4582      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2436        317         1206      v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9841        1280        4871      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2994   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7873          9600            No                    
      Fi   F                                                                   
     v                     2994          4400            No                    
      12                                                                       
     v  = v - v            6593          9600            No                    
      FO   F   R                                                               
     v                     1280          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   19.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.413                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.7    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Bolsa Chica Rd                                         
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8396           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              944            vph                 
Length of first accel/decel lane            510            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1204           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1770           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8396        944         1204      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2209        248         317       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          8926        1004        1280      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.320   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2055   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7430          9600            No                    
      FO                                                                       
     v                     3059          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.379                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.0    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Valley View & Garden Grove                             
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9685           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1252           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9685        1252                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2549        329                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          10297       1331                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4342   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8238          9600            No                    
      Fi   F                                                                   
     v                     4342          4400            No                    
      12                                                                       
     v  = v - v            6907          9600            No                    
      FO   F   R                                                               
     v                     1331          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   40.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.418                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Bolsa Chica Rd                                         
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8836           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1024           vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane           850            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     4555           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1430           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8836        1024        4555      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2325        269         1199      v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9394        1089        4843      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2760   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7516          9600            No                    
      Fi   F                                                                   
     v                     2760          4400            No                    
      12                                                                       
     v  = v - v            6427          9600            No                    
      FO   F   R                                                               
     v                     1089          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   17.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.396                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 66.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Bolsa Chica Rd                                         
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8105           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1145           vph                 
Length of first accel/decel lane            510            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1024           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1770           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8105        1145        1024      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2133        301         269       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          8617        1217        1089      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.293   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1793   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7334          9600            No                    
      FO                                                                       
     v                     3010          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.375                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.1    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9496           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              769            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     819            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1580           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9496        769         819       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2499        202         216       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10096       818         871       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3983   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8077          9600            No                    
      Fi   F                                                                   
     v                     3983          4400            No                    
      12                                                                       
     v  = v - v            7259          9600            No                    
      FO   F   R                                                               
     v                     818           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   37.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.372                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.6    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/25/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Seal Beach Blvd.                                       
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9111           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              819            vph                 
Length of first accel/decel lane            630            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     769            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1580           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9111        819         769       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2398        216         202       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9686        871         818       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.390   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2802   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8057          9600            No                    
      FO                                                                       
     v                     3673          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   29.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.443                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10634          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              944            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane           1620           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     939            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10634       944         939       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2798        248         247       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11306       1004        998       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3095   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9045          9600            No                    
      Fi   F                                                                   
     v                     3095          4400            No                    
      12                                                                       
     v  = v - v            8041          9600            No                    
      FO   F   R                                                               
     v                     1004          3500            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   13.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.648                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.0    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10110          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              939            vph                 
Length of first accel/decel lane            620            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     944            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10110       939         944       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2661        247         248       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10749       998         1004      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.247   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2035   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9247          9600            No                    
      FO                                                                       
     v                     3033          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.346                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.2    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9482           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1096           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1013           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1580           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9482        1096        1013      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2495        288         267       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10081       1165        1077      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4173   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8065          9600            No                    
      Fi   F                                                                   
     v                     4173          4400            No                    
      12                                                                       
     v  = v - v            6900          9600            No                    
      FO   F   R                                                               
     v                     1165          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   38.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.403                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.9    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/25/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8934           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1013           vph                 
Length of first accel/decel lane            630            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1096           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1580           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8934        1013        1096      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2351        267         288       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9498        1077        1165      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.364   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2548   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8075          9600            No                    
      FO                                                                       
     v                     3625          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   29.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.436                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.0    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10497          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              1191           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane           1620           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1119           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10497       1191        1119      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2762        313         294       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11160       1266        1190      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3258   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8928          9600            No                    
      Fi   F                                                                   
     v                     3258          4400            No                    
      12                                                                       
     v  = v - v            7662          9600            No                    
      FO   F   R                                                               
     v                     1266          3500            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   15.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.672                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/30/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9835           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1119           vph                 
Length of first accel/decel lane            620            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1191           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9835        1119        1191      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2588        294         313       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10456       1190        1266      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.223   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1772   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9146          9600            No                    
      FO                                                                       
     v                     2962          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.341                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.3    mph                  
_______________________________________________________________________________
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                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/27/2010                                             
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Btn EB SR-22 and Seal Beach                            
Jurisdiction:                                                                  
Analysis Year:          2020 ALT 2                                             
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  3                                  
Weaving segment length, L                   2000           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.36                               
Weaving ratio, R                            0.44                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1315    1726    744     956     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                346     454     196     252     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1398    1835    790     1016    pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.64         0.47                       
Weaving and non-weaving speeds, Si     51.69        55.76                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.14                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               54.23  mph                              
Weaving segment density, D             30.97  pc/mi/ln                         
Level of service, LOS                  D                                       
Capacity of base condition, cb         6583   pc/h                             
Capacity as a 15-minute flow rate, c   6518   pc/h                             
Capacity as a full-hour volume, ch     6192   pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1806           4000            a        
Average flow rate (pcphpl)             1679           2400            b        
Volume ratio, VR                       0.36           0.80            c        
Weaving ratio, R                       0.44            N/A            d        
Weaving length (ft)                    2000           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/27/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Btn EB SR-22 and Seal Beach                            
Jurisdiction:                                                                  
Analysis Year:          2020 ALT 2                                             
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  3                                  
Weaving segment length, L                   2000           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.48                               
Weaving ratio, R                            0.41                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              995     1610    991     1407    veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                262     424     261     370     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1057    1711    1053    1495    pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.80         0.83                       
Weaving and non-weaving speeds, Si     48.42        47.78                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.65                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               48.08  mph                              
Weaving segment density, D             36.85  pc/mi/ln                         
Level of service, LOS                  E                                       
Capacity of base condition, cb         6003   pc/h                             
Capacity as a 15-minute flow rate, c   5944   pc/h                             
Capacity as a full-hour volume, ch     5647   pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  2548           4000            a        
Average flow rate (pcphpl)             1772           2400            b        
Volume ratio, VR                       0.48           0.80            c        
Weaving ratio, R                       0.41            N/A            d        
Weaving length (ft)                    2000           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

I‐405 Southbound 
Harbor Boulevard to Fairview Road 

Weaving Analysis 
 

 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/27/2010                                             
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Btn Harbor and Fairview                                
Jurisdiction:                                                                  
Analysis Year:          2020 ALT 2                                             
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1480           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.52                               
Weaving ratio, R                            0.28                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1701    0       528     1339    veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                448     0       139     352     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1808    0       561     1423    pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           1.03         1.23                       
Weaving and non-weaving speeds, Si     44.50        41.89                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.32                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               43.22  mph                              
Weaving segment density, D             43.87  pc/mi/ln                         
Level of service, LOS                  F                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1984           4000            a        
Average flow rate (pcphpl)             1896           2400            b        
Volume ratio, VR                       0.52           0.80            c        
Weaving ratio, R                       0.28            N/A            d        
Weaving length (ft)                    1480           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/27/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Btn Harbor and Fairview                                
Jurisdiction:                                                                  
Analysis Year:          2020 ALT 2                                             
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1480           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.51                               
Weaving ratio, R                            0.43                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1260    0       565     747     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                332     0       149     197     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1339    0       600     794     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.81         0.84                       
Weaving and non-weaving speeds, Si     48.21        47.57                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.23                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               47.89  mph                              
Weaving segment density, D             28.53  pc/mi/ln                         
Level of service, LOS                  D                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1394           4000            a        
Average flow rate (pcphpl)             1366           2400            b        
Volume ratio, VR                       0.51           0.80            c        
Weaving ratio, R                       0.43            N/A            d        
Weaving length (ft)                    1480           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SR‐73 Northbound 
Bear Street to Fairview Road 

Weaving Analysis 
 

 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         3/24/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  SR-73 Northbound                                       
Weaving Location:       Btn Bear and Fairview                                  
Jurisdiction:                                                                  
Analysis Year:          2020 ALT 2                                             
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1170           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.56                               
Weaving ratio, R                            0.42                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              790     0       592     423     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                208     0       156     111     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           839     0       629     449     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.76         0.82                       
Weaving and non-weaving speeds, Si     49.04        48.06                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.40                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               48.60  mph                              
Weaving segment density, D             19.72  pc/mi/ln                         
Level of service, LOS                  B                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1078           4000            a        
Average flow rate (pcphpl)             958            2400            b        
Volume ratio, VR                       0.56           0.80            c        
Weaving ratio, R                       0.42            N/A            d        
Weaving length (ft)                    1170           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         3/24/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  SR-73 Northbound                                       
Weaving Location:       Btn Bear and Fairview                                  
Jurisdiction:                                                                  
Analysis Year:          2020 ALT 2                                             
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1170           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.45                               
Weaving ratio, R                            0.42                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1264    0       590     431     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                333     0       155     113     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1343    0       627     458     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.76         0.65                       
Weaving and non-weaving speeds, Si     49.09        51.34                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.12                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               50.31  mph                              
Weaving segment density, D             24.13  pc/mi/ln                         
Level of service, LOS                  C                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1085           4000            a        
Average flow rate (pcphpl)             1214           2400            b        
Volume ratio, VR                       0.45           0.80            c        
Weaving ratio, R                       0.42            N/A            d        
Weaving length (ft)                    1170           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SR‐73 Southbound 
Fairview Road to Bear Street 

Weaving Analysis 
 

 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         3/24/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  SR-73 Southbound                                       
Weaving Location:       Btn Fairview and Bear                                  
Jurisdiction:                                                                  
Analysis Year:          2020 ALT 2                                             
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1170           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.37                               
Weaving ratio, R                            0.49                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1120    457     469     457     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                295     120     123     120     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1190    485     498     485     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.72         0.51                       
Weaving and non-weaving speeds, Si     49.92        54.65                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          0.92                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               52.80  mph                              
Weaving segment density, D             25.17  pc/mi/ln                         
Level of service, LOS                  C                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  983            4000            a        
Average flow rate (pcphpl)             1329           2400            b        
Volume ratio, VR                       0.37           0.80            c        
Weaving ratio, R                       0.49            N/A            d        
Weaving length (ft)                    1170           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         3/24/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  SR-73 Southbound                                       
Weaving Location:       Btn Fairview and Bear                                  
Jurisdiction:                                                                  
Analysis Year:          2020 ALT 2                                             
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1170           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.48                               
Weaving ratio, R                            0.38                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              636     348     570     348     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                167     92      150     92      v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           676     369     606     369     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.71         0.63                       
Weaving and non-weaving speeds, Si     50.19        51.87                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.19                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               51.04  mph                              
Weaving segment density, D             19.79  pc/mi/ln                         
Level of service, LOS                  B                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  975            4000            a        
Average flow rate (pcphpl)             1010           2400            b        
Volume ratio, VR                       0.48           0.80            c        
Weaving ratio, R                       0.38            N/A            d        
Weaving length (ft)                    1170           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Project Alternative (2020)   
Collector‐Distributor Road (C‐D) Analysis 

 
 

The C‐D ramp configuration and volumes are the same for 
Alternatives 1, 2 and 3 and therefore are referred to as Project 
Alternative 

 

 

 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Goldenwest Street/Bolsa Avenue Interchange 
Collector‐Distributor Road (C‐D) Analysis 

 
 
 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/21/2010                                             
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Goldenwest-Bolsa SB (C-D)                              
Jurisdiction:                                                                  
Analysis Year:          2020 Project Alternative                                 
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                40             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   630            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.37                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       333     563     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       88      148     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       354     598     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           3.67         0.77                       
Weaving and non-weaving speeds, Si     21.43        31.95                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.59                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               21.43  mph                              
Weaving segment density, D             22.21  pc/mi/ln                         
Level of service, LOS                  B                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  952            2800            a        
Average flow rate (pcphpl)             476                            b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.37            N/A            d        
Weaving length (ft)                    630            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/21/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Goldenwest-Bolsa SB (C-D)                              
Jurisdiction:                                                                  
Analysis Year:          2020 Project Alternative                                 
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                40             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   630            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.21                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       119     451     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       31      119     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       126     479     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           2.36         0.43                       
Weaving and non-weaving speeds, Si     23.92        36.02                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.51                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               23.92  mph                              
Weaving segment density, D             12.64  pc/mi/ln                         
Level of service, LOS                  B                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  605            2800            a        
Average flow rate (pcphpl)             302                            b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.21            N/A            d        
Weaving length (ft)                    630            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
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                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/25/2010                                             
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-605 Southbound (C-D)                                 
Weaving Location:       Katella SB (C-D)                                       
Jurisdiction:                                                                  
Analysis Year:          2020 Project Alternative                                 
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                35             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   780            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.31                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       1285    575     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       338     151     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       1366    611     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           6.28         1.70                       
Weaving and non-weaving speeds, Si     18.44        24.27                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.82                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               18.44  mph                              
Weaving segment density, D             53.62  pc/mi/ln                         
Level of service, LOS                  F                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1977           2800            a        
Average flow rate (pcphpl)             988                            b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.31            N/A            d        
Weaving length (ft)                    780            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/25/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-605 Southbound (C-D)                                 
Weaving Location:       Katella SB (C-D)                                       
Jurisdiction:                                                                  
Analysis Year:          2020 Project Alternative                                 
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                35             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   780            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.38                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       1146    701     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       302     184     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       1218    745     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           6.23         1.68                       
Weaving and non-weaving speeds, Si     18.46        24.33                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.82                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               18.46  mph                              
Weaving segment density, D             53.18  pc/mi/ln                         
Level of service, LOS                  F                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1963           2800            a        
Average flow rate (pcphpl)             981                            b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.38            N/A            d        
Weaving length (ft)                    780            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Bristol to Fairview                                    
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11079          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2916           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2356           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2356           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              54.1           mi/h                
Number of lanes, N                          5                                  
Density, D                                  43.6           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Fairview to Bristol                                    
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   14301          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3763           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               3041           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               3041           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Bristol to Fairview                                    
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11867          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3123           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2523           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2523           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Fairview to Bristol                                    
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11139          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2931           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2369           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2369           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              53.6           mi/h                
Number of lanes, N                          5                                  
Density, D                                  44.2           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Fairview to Harbor                                     
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12545          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3301           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2223           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2223           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              58.5           mi/h                
Number of lanes, N                          6                                  
Density, D                                  38.0           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Harbor to Fairview                                     
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   19451          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     5119           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2954           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          7                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2954           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          7                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Fairview to Harbor                                     
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   14239          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3747           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2523           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2523           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          6                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Harbor to Fairview                                     
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   15085          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3970           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2291           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          7                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2291           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              56.4           mi/h                
Number of lanes, N                          7                                  
Density, D                                  40.6           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Harbor to Euclid                                       
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   13635          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3588           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2416           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2416           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          6                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Euclid to Harbor                                       
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   18069          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     4755           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               3202           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               3202           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          6                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Harbor to Euclid                                       
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   15597          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     4104           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2764           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2764           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          6                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Euclid to Harbor                                       
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   14196          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3736           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2515           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2515           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          6                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Euclid to Brookhurst                                   
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12469          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3281           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2209           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2209           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              58.9           mi/h                
Number of lanes, N                          6                                  
Density, D                                  37.5           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Brookhurst to Euclid                                   
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   16419          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     4321           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2909           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2909           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          6                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Euclid to Brookhurst                                   
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   14157          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3726           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2509           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2509           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          6                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Brookhurst to Euclid                                   
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12631          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3324           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2238           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2238           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              58.0           mi/h                
Number of lanes, N                          6                                  
Density, D                                  38.6           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Brookhurst to Magnolia                                 
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12442          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3274           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2205           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2205           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              59.0           mi/h                
Number of lanes, N                          6                                  
Density, D                                  37.4           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Magnolia to Brookhurst                                 
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   14980          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3942           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2654           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2654           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          6                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Brookhurst to Magnolia                                 
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   13989          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3681           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2479           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2479           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          6                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Magnolia to Brookhurst                                 
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12183          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3206           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2159           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2159           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              60.3           mi/h                
Number of lanes, N                          6                                  
Density, D                                  35.8           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Magnolia to Beach                                      
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   13032          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3429           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2309           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2309           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              55.8           mi/h                
Number of lanes, N                          6                                  
Density, D                                  41.4           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Beach to Magnolia                                      
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   13902          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3658           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2463           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2463           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          6                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Magnolia to Beach                                      
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   13842          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3643           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2453           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2453           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          6                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Beach to Magnolia                                      
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12727          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3349           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2255           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2255           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              57.5           mi/h                
Number of lanes, N                          6                                  
Density, D                                  39.2           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Beach to Goldenwest                                    
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12624          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3322           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2237           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2237           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              58.1           mi/h                
Number of lanes, N                          6                                  
Density, D                                  38.5           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Goldenwest to Beach                                    
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   13292          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3498           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2355           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2355           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              54.1           mi/h                
Number of lanes, N                          6                                  
Density, D                                  43.5           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Beach to Goldenwest                                    
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   13220          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3479           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2342           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2342           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              54.6           mi/h                
Number of lanes, N                          6                                  
Density, D                                  42.9           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Goldenwest to Beach                                    
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12615          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3320           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2235           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2235           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              58.1           mi/h                
Number of lanes, N                          6                                  
Density, D                                  38.4           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Goldenwest to Westminster                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12594          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3314           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2232           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2232           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              58.2           mi/h                
Number of lanes, N                          6                                  
Density, D                                  38.3           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Westminster to Goldenwest                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   13396          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3525           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2374           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2374           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              53.4           mi/h                
Number of lanes, N                          6                                  
Density, D                                  44.5           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Goldenwest to Westminster                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   13335          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3509           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2363           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2363           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              53.8           mi/h                
Number of lanes, N                          6                                  
Density, D                                  43.9           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Westminster to Goldenwest                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12387          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3260           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2195           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2195           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              59.3           mi/h                
Number of lanes, N                          6                                  
Density, D                                  37.0           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Westminster to Bolsa Chica                             
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12787          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3365           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2266           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2266           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              57.2           mi/h                
Number of lanes, N                          6                                  
Density, D                                  39.6           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Bolsa Chica to Westminster                             
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   13280          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3495           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2353           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2353           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              54.2           mi/h                
Number of lanes, N                          6                                  
Density, D                                  43.4           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Westminster to Bolsa Chica                             
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   13300          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3500           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2357           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2357           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              54.0           mi/h                
Number of lanes, N                          6                                  
Density, D                                  43.6           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Bolsa Chica to Westminster                             
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12116          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3188           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2147           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2147           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              60.6           mi/h                
Number of lanes, N                          6                                  
Density, D                                  35.4           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Bolsa Chica to Seal Beach                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   17563          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     4622           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2334           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          8                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2334           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              54.9           mi/h                
Number of lanes, N                          8                                  
Density, D                                  42.5           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Seal Beach to Bolsa Chica                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   18359          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     4831           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2440           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          8                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2440           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          8                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Bolsa Chica to Seal Beach                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   17725          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     4664           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2356           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          8                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2356           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              54.1           mi/h                
Number of lanes, N                          8                                  
Density, D                                  43.6           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Seal Beach to Bolsa Chica                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   17054          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     4488           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2266           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          8                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2266           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              57.2           mi/h                
Number of lanes, N                          8                                  
Density, D                                  39.6           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Seal Beach to I-605                                    
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   17605          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     4633           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2340           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          8                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2340           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              54.7           mi/h                
Number of lanes, N                          8                                  
Density, D                                  42.8           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                I-605 to Seal Beach                                    
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   17854          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     4698           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2712           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          7                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2712           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          7                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Seal Beach to I-605                                    
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   17670          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     4650           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2348           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          8                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2348           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              54.4           mi/h                
Number of lanes, N                          8                                  
Density, D                                  43.2           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         08/31/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                I-605 to Seal Beach                                    
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   16720          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     4400           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2539           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          7                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2539           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          7                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/17/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Loop On                                     
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10637          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              152            vph                 
Length of first accel/decel lane            660            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     379            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   850            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10637       152         379       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2799        40          100       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11309       162         403       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.492   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  4333   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8971          9600            No                    
      FO                                                                       
     v                     4495          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   36.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  E               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.637                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/17/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10763          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              379            vph                 
Length of first accel/decel lane            530            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     152            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   850            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10763       379         152       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2832        100         40        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11443       403         162       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.299   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2672   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9346          9600            No                    
      FO                                                                       
     v                     3075          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.358                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.0    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/17/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           14301          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1347           vph                 
Length of first accel/decel lane            160            ft                  
Length of second accel/decel lane           710            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1084           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1680           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        14301       1347        1084      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3763        354         285       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          15204       1432        1152      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4222   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                12164         9600            Yes                   
      Fi   F                                                                   
     v                     4222          4400            No                    
      12                                                                       
     v  = v - v            10732         9600            Yes                   
      FO   F   R                                                               
     v                     1432          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   31.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.427                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 65.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/17/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           13178          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1084           vph                 
Length of first accel/decel lane            1280           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1347           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1680           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        13178       1084        1347      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3468        285         354       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          14010       1152        1432      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.391   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  4500   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     12662         9600            Yes                   
      FO                                                                       
     v                     5652          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   41.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 1.317                        
                                              S                                
Space mean speed in ramp influence area,     S  = 33.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 56.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 42.9    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/17/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Loop On                                     
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11370          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              348            vph                 
Length of first accel/decel lane            660            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     248            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   850            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11370       348         248       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2992        92          65        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12088       370         264       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.466   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  4467   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9958          9600            Yes                   
      FO                                                                       
     v                     4837          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   38.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.780                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/17/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11660          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              248            vph                 
Length of first accel/decel lane            530            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     348            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   850            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11660       248         348       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3068        65          92        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12396       264         370       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.316   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3128   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10160         9600            Yes                   
      FO                                                                       
     v                     3392          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.389                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 57.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.7    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/17/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11139          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              998            vph                 
Length of first accel/decel lane            160            ft                  
Length of second accel/decel lane           710            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1476           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1680           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11139       998         1476      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2931        263         388       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11843       1061        1569      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3249   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9475          9600            No                    
      Fi   F                                                                   
     v                     3249          4400            No                    
      12                                                                       
     v  = v - v            8414          9600            No                    
      FO   F   R                                                               
     v                     1061          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   22.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.393                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 68.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.9    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/17/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10307          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1476           vph                 
Length of first accel/decel lane            1280           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     998            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1680           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10307       1476        998       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2712        388         263       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10958       1569        1061      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.339   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2866   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10027         9600            Yes                   
      FO                                                                       
     v                     4435          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   31.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.535                        
                                              S                                
Space mean speed in ramp influence area,     S  = 55.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.9    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Fairview Rd & Harbor Blvd                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11079          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              3107           vph                 
Length of first accel/decel lane            170            ft                  
Length of second accel/decel lane           1060           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11079       3107                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2916        818                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          11779       3303                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4894   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9424          9600            No                    
      Fi   F                                                                   
     v                     4894          4400            Yes                   
      12                                                                       
     v  = v - v            6121          9600            No                    
      FO   F   R                                                               
     v                     3303          3800            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   33.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.725                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9887           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              794            vph                 
Length of first accel/decel lane            670            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     522            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1730           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9887        794         522       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2602        209         137       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10511       844         555       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.278   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2230   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8855          9600            No                    
      FO                                                                       
     v                     3074          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.345                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/17/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           13894          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              820            vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane           330            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1393           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1330           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        13894       820         1393      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3656        216         367       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          14772       872         1481      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3718   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                11818         9600            Yes                   
      Fi   F                                                                   
     v                     3718          4400            No                    
      12                                                                       
     v  = v - v            10946         9600            Yes                   
      FO   F   R                                                               
     v                     872           4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   30.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.376                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.1    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/17/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           13097          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1444           vph                 
Length of first accel/decel lane            710            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1347           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2250           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        13097       1444        1347      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3447        380         354       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13924       1535        1432      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.202   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2306   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     12959         9600            Yes                   
      FO                                                                       
     v                     3841          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   30.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.439                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 49.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.0    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Fairview Rd & Harbor Blvd                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11867          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              3625           vph                 
Length of first accel/decel lane            170            ft                  
Length of second accel/decel lane           1060           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11867       3625                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                3123        954                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          12616       3854                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5476   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10093         9600            Yes                   
      Fi   F                                                                   
     v                     5476          4400            Yes                   
      12                                                                       
     v  = v - v            6239          9600            No                    
      FO   F   R                                                               
     v                     3854          3800            Yes                   
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   38.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.775                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11316          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              769            vph                 
Length of first accel/decel lane            670            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     628            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1730           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11316       769         628       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2978        202         165       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12031       818         668       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.282   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2684   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10349         9600            Yes                   
      FO                                                                       
     v                     3502          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.390                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 56.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10775          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              865            vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane           330            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     777            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1330           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10775       865         777       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2836        228         204       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11456       920         826       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3064   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9165          9600            No                    
      Fi   F                                                                   
     v                     3064          4400            No                    
      12                                                                       
     v  = v - v            8245          9600            No                    
      FO   F   R                                                               
     v                     920           4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   24.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.381                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 68.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10229          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1092           vph                 
Length of first accel/decel lane            710            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     998            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2250           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10229       1092        998       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2692        287         263       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10875       1161        1061      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.249   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2082   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9536          9600            No                    
      FO                                                                       
     v                     3243          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.357                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.9    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10454          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              522            vph                 
Length of first accel/decel lane            640            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     794            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1730           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10454       522         794       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2751        137         209       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11114       555         844       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.434   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3737   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9169          9600            No                    
      FO                                                                       
     v                     4292          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   34.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.574                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Hyland Ave                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10827          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              750            vph                 
Length of first accel/decel lane            770            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     522            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1880           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10827       750         522       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2849        197         137       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11511       797         555       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.309   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2784   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9808          9600            Yes                   
      FO                                                                       
     v                     3581          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.392                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           15058          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1251           vph                 
Length of first accel/decel lane            180            ft                  
Length of second accel/decel lane           1475           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1007           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1425           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        15058       1251        1007      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3963        329         265       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          16009       1330        1071      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4314   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                12808         9600            Yes                   
      Fi   F                                                                   
     v                     4314          4400            No                    
      12                                                                       
     v  = v - v            11478         9600            Yes                   
      FO   F   R                                                               
     v                     1330          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   24.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.418                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.0    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/17/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           14164          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1007           vph                 
Length of first accel/decel lane            530            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1393           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1220           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        14164       1007        1393      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3727        265         367       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          15059       1071        1481      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.215   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2703   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     13630         9600            Yes                   
      FO                                                                       
     v                     3774          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   31.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.443                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 47.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 50.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/174/2010                                            
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           13023          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1393           vph                 
Length of first accel/decel lane            850            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1007           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1220           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        13023       1393        1007      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3427        367         265       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13846       1481        1071      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.243   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2760   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     12827         9600            Yes                   
      FO                                                                       
     v                     4241          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   32.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.515                        
                                              S                                
Space mean speed in ramp influence area,     S  = 55.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 51.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.8    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11866          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              628            vph                 
Length of first accel/decel lane            640            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     769            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1730           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11866       628         769       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3123        165         202       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12615       668         818       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.420   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  4246   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10783         9600            Yes                   
      FO                                                                       
     v                     4914          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   39.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.820                        
                                              S                                
Space mean speed in ramp influence area,     S  = 47.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Hyland Ave                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12314          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              957            vph                 
Length of first accel/decel lane            770            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     628            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1880           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12314       957         628       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3241        252         165       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13092       1017        668       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.281   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2981   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     11609         9600            Yes                   
      FO                                                                       
     v                     3998          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   31.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.464                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 55.3    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11830          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1180           vph                 
Length of first accel/decel lane            180            ft                  
Length of second accel/decel lane           1475           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1081           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1425           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11830       1180        1081      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3113        311         284       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12577       1255        1149      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3545   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10062         9600            Yes                   
      Fi   F                                                                   
     v                     3545          4400            No                    
      12                                                                       
     v  = v - v            8807          9600            No                    
      FO   F   R                                                               
     v                     1255          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   18.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.411                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 68.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10987          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1081           vph                 
Length of first accel/decel lane            530            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     777            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1220           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10987       1081        777       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2891        284         204       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11681       1149        826       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.205   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1887   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10330         9600            Yes                   
      FO                                                                       
     v                     3036          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.355                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 55.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.7    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10289          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              777            vph                 
Length of first accel/decel lane            850            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1081           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1220           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10289       777         1081      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2708        204         284       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10939       826         1149      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.325   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2744   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9265          9600            No                    
      FO                                                                       
     v                     3570          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.383                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.8    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11363          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              1679           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane           1550           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     318            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1460           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11363       1679        318       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2990        442         84        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12081       1785        338       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3834   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9665          9600            Yes                   
      Fi   F                                                                   
     v                     3834          4400            No                    
      12                                                                       
     v  = v - v            7880          9600            No                    
      FO   F   R                                                               
     v                     1785          3800            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   20.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.589                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.1    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10164          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              318            vph                 
Length of first accel/decel lane            900            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1679           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1460           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10164       318         1679      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2675        84          442       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10806       338         1785      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.399   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3310   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8644          9600            No                    
      FO                                                                       
     v                     3648          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.390                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           13682          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              639            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1086           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1410           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        13682       639         1086      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3601        168         286       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          14546       679         1155      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5457   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                11637         9600            Yes                   
      Fi   F                                                                   
     v                     5457          4400            Yes                   
      12                                                                       
     v  = v - v            10958         9600            Yes                   
      FO   F   R                                                               
     v                     679           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   49.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.359                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 68.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           14001          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1479           vph                 
Length of first accel/decel lane            640            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1086           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   550            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        14001       1479        1086      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3684        389         286       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          14885       1572        1155      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.180   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2228   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     13957         9600            Yes                   
      FO                                                                       
     v                     3800          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   30.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.438                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 46.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 49.3    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           13226          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1086           vph                 
Length of first accel/decel lane            550            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1479           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   550            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        13226       1086        1479      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3481        286         389       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          14061       1155        1572      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.319   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3685   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     12716         9600            Yes                   
      FO                                                                       
     v                     4840          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   39.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.787                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 53.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 51.3    mph                  
_______________________________________________________________________________
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PM Peak Hour 
 
 

 
 
 
 
 

 
 
 
 
 



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12998          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              2395           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane           1550           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     714            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1460           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12998       2395        714       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3421        630         188       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13819       2546        759       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4759   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                11056         9600            Yes                   
      Fi   F                                                                   
     v                     4759          4400            Yes                   
      12                                                                       
     v  = v - v            8510          9600            No                    
      FO   F   R                                                               
     v                     2546          3800            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   28.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.657                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 68.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.0    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11287          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              714            vph                 
Length of first accel/decel lane            900            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     2395           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1460           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11287       714         2395      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2970        188         630       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12000       759         2546      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.346   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3286   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10259         9600            Yes                   
      FO                                                                       
     v                     4045          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   31.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.463                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.0    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10526          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              504            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1433           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1410           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10526       504         1433      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2770        133         377       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11191       536         1524      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4206   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8953          9600            No                    
      Fi   F                                                                   
     v                     4206          4400            No                    
      12                                                                       
     v  = v - v            8417          9600            No                    
      FO   F   R                                                               
     v                     536           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   39.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.346                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.7    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11189          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              897            vph                 
Length of first accel/decel lane            640            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1433           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   550            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11189       897         1433      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2944        236         377       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11896       954         1524      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.257   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2416   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10350         9600            Yes                   
      FO                                                                       
     v                     3370          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.377                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 56.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.3    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10166          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1433           vph                 
Length of first accel/decel lane            550            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     897            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   550            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10166       1433        897       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2675        377         236       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10808       1524        954       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.273   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2265   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9832          9600            Yes                   
      FO                                                                       
     v                     3789          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   30.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.466                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.3    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10391          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              1329           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane           2000           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     867            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10391       1329        867       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2734        350         228       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11047       1413        922       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3343   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8838          9600            No                    
      Fi   F                                                                   
     v                     3343          4400            No                    
      12                                                                       
     v  = v - v            7425          9600            No                    
      FO   F   R                                                               
     v                     1413          3800            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   12.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.555                        
                                              S                                
Space mean speed in ramp influence area,     S  = 54.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.2    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9441           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              867            vph                 
Length of first accel/decel lane            520            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     431            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1320           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9441        867         431       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2484        228         113       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10037       922         458       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.334   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2521   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8459          9600            No                    
      FO                                                                       
     v                     3443          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.417                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.6    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10061          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              431            vph                 
Length of first accel/decel lane            660            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     867            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1320           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10061       431         867       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2648        113         228       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10696       458         922       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.324   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2656   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8654          9600            No                    
      FO                                                                       
     v                     3114          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.349                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12484          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              853            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1379           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1450           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12484       853         1379      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3285        224         363       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13272       907         1466      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5141   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10618         9600            Yes                   
      Fi   F                                                                   
     v                     5141          4400            Yes                   
      12                                                                       
     v  = v - v            9711          9600            Yes                   
      FO   F   R                                                               
     v                     907           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   47.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.380                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.4    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11874          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1379           vph                 
Length of first accel/decel lane            550            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     853            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1450           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11874       1379        853       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3125        363         224       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12624       1466        907       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.280   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2833   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     11590         9600            Yes                   
      FO                                                                       
     v                     4299          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   34.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.581                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 55.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12859          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1152           vph                 
Length of first accel/decel lane            2000           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1379           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2430           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12859       1152        1379      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3384        303         363       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13671       1225        1466      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.560   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  6258   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     12396         9600            Yes                   
      FO                                                                       
     v                     7483          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   50.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 7.074                        
                                              S                                
Space mean speed in ramp influence area,     S  = -128.1  mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 615.8   mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11797          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              1622           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane           2000           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1000           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11797       1622        1000      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3104        427         263       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12542       1724        1063      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3885   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10034         9600            Yes                   
      Fi   F                                                                   
     v                     3885          4400            No                    
      12                                                                       
     v  = v - v            8310          9600            No                    
      FO   F   R                                                               
     v                     1724          3800            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   17.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.583                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 68.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.0    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10639          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1000           vph                 
Length of first accel/decel lane            520            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     427            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1320           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10639       1000        427       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2800        263         112       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11311       1063        454       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.317   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2792   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9874          9600            Yes                   
      FO                                                                       
     v                     3855          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   31.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.479                        
                                              S                                
Space mean speed in ramp influence area,     S  = 56.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11353          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              427            vph                 
Length of first accel/decel lane            660            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1000           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1320           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11353       427         1000      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2988        112         263       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12070       454         1063      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.325   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3106   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10024         9600            Yes                   
      FO                                                                       
     v                     3560          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.399                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 57.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10152          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1003           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     752            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1450           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10152       1003        752       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2672        264         198       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10793       1066        799       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4366   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8635          9600            No                    
      Fi   F                                                                   
     v                     4366          4400            No                    
      12                                                                       
     v  = v - v            7569          9600            No                    
      FO   F   R                                                               
     v                     1066          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   40.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.394                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.9    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9436           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              752            vph                 
Length of first accel/decel lane            550            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1003           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1450           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9436        752         1003      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2483        198         264       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10032       799         1066      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.363   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2736   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8331          9600            No                    
      FO                                                                       
     v                     3535          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   29.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.427                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.7    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9973           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              774            vph                 
Length of first accel/decel lane            2000           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     752            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2430           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9973        774         752       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2624        204         198       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10603       823         799       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.610   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  4947   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8926          9600            No                    
      FO                                                                       
     v                     5770          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   37.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 1.391                        
                                              S                                
Space mean speed in ramp influence area,     S  = 31.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 66.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 38.2    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10369          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              520            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     259            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10369       520         259       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2729        137         68        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11024       553         275       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4157   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8820          9600            No                    
      Fi   F                                                                   
     v                     4157          4400            No                    
      12                                                                       
     v  = v - v            8267          9600            No                    
      FO   F   R                                                               
     v                     553           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   38.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.608                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.4    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9997           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              259            vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     520            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9997        259         520       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2631        68          137       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10628       275         553       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3862   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8503          9600            No                    
      Fi   F                                                                   
     v                     3862          4400            No                    
      12                                                                       
     v  = v - v            8228          9600            No                    
      FO   F   R                                                               
     v                     275           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   36.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.323                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 66.4    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct (Warner)                          
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9812           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              556            vph                 
Length of first accel/decel lane            630            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     259            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1950           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9812        556         259       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2582        146         68        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10432       591         275       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.300   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2380   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8523          9600            No                    
      FO                                                                       
     v                     2971          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.340                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.6    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On (Magnolia)                               
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10209          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              911            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     556            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10209       911         556       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2687        240         146       v     
Trucks and buses                       2           2           0         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       1.000           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10854       969         585       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.201   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1677   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9323          9600            No                    
      FO                                                                       
     v                     2646          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.338                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 57.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11585          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              577            vph                 
Length of first accel/decel lane            130            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     690            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1260           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11585       577         690       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3049        152         182       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12317       613         734       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4642   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9854          9600            Yes                   
      Fi   F                                                                   
     v                     4642          4400            Yes                   
      12                                                                       
     v  = v - v            9241          9600            No                    
      FO   F   R                                                               
     v                     613           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   43.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.353                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.2    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11173          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              690            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     577            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1260           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11173       690         577       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2940        182         152       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11879       734         613       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4558   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9504          9600            No                    
      Fi   F                                                                   
     v                     4558          4400            Yes                   
      12                                                                       
     v  = v - v            8770          9600            No                    
      FO   F   R                                                               
     v                     734           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   42.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.364                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.2    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10680          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1102           vph                 
Length of first accel/decel lane            470            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1423           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10680       1102        1423      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2811        290         374       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11355       1172        1513      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.188   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1663   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10027         9600            Yes                   
      FO                                                                       
     v                     2835          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.345                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 55.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct(Magnolia)                         
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11467          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1423           vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1102           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11467       1423        1102      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3018        374         290       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12191       1513        1172      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.172   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1671   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     11204         9600            Yes                   
      FO                                                                       
     v                     3184          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.363                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 53.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.9    mph                  
_______________________________________________________________________________
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PM Peak Hour 
 
 

 
 
 
 
 

 
 
 
 
 



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11658          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              878            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     777            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11658       878         777       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3068        231         204       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12394       933         826       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4850   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9916          9600            Yes                   
      Fi   F                                                                   
     v                     4850          4400            Yes                   
      12                                                                       
     v  = v - v            8983          9600            No                    
      FO   F   R                                                               
     v                     933           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   44.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.642                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.2    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11031          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              777            vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     878            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11031       777         878       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2903        204         231       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11728       826         933       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4557   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9383          9600            No                    
      Fi   F                                                                   
     v                     4557          4400            Yes                   
      12                                                                       
     v  = v - v            8557          9600            No                    
      FO   F   R                                                               
     v                     826           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   42.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.372                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.1    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct (Warner)                          
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10476          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              888            vph                 
Length of first accel/decel lane            630            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     777            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1950           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10476       888         777       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2757        234         204       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11138       944         826       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.256   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2210   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9582          9600            No                    
      FO                                                                       
     v                     3154          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.356                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.6    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On (Magnolia)                               
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11110          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              595            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     888            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11110       595         888       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2924        157         234       v     
Trucks and buses                       2           2           0         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       1.000           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11812       633         935       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.243   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2260   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9945          9600            Yes                   
      FO                                                                       
     v                     2893          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.354                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 56.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10606          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1178           vph                 
Length of first accel/decel lane            130            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     597            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1260           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10606       1178        597       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2791        310         157       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11276       1252        635       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4639   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9021          9600            No                    
      Fi   F                                                                   
     v                     4639          4400            Yes                   
      12                                                                       
     v  = v - v            7769          9600            No                    
      FO   F   R                                                               
     v                     1252          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   43.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.411                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.4    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9764           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              597            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1178           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1260           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9764        597         1178      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2569        157         310       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10381       635         1252      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3979   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8305          9600            No                    
      Fi   F                                                                   
     v                     3979          4400            No                    
      12                                                                       
     v  = v - v            7670          9600            No                    
      FO   F   R                                                               
     v                     635           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   37.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.355                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9338           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              378            vph                 
Length of first accel/decel lane            470            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     762            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9338        378         762       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2457        99          201       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9928        402         810       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.284   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2110   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7830          9600            No                    
      FO                                                                       
     v                     2512          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   21.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.327                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct(Magnolia)                         
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9608           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              762            vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     378            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9608        762         378       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2528        201         99        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10215       810         402       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2008   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8525          9600            No                    
      FO                                                                       
     v                     2818          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.334                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.3    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10860          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1643           vph                 
Length of first accel/decel lane            190            ft                  
Length of second accel/decel lane           2030           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     866            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2070           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10860       1643        866       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2858        432         228       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11546       1747        921       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3694   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9237          9600            No                    
      Fi   F                                                                   
     v                     3694          4400            No                    
      12                                                                       
     v  = v - v            7490          9600            No                    
      FO   F   R                                                               
     v                     1747          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   14.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.455                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.2    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9686           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              866            vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     301            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1090           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9686        866         301       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2549        228         79        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10298       921         320       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.361   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2818   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8719          9600            No                    
      FO                                                                       
     v                     3739          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   30.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.456                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.0    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10305          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              301            vph                 
Length of first accel/decel lane            890            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     866            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1090           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10305       301         866       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2712        79          228       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10956       320         921       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.398   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3368   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8776          9600            No                    
      FO                                                                       
     v                     3688          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.397                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.7    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Beach Blvd & Edinger Ave.\                             
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11076          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1160           vph                 
Length of first accel/decel lane            70             ft                  
Length of second accel/decel lane           200            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11076       1160                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2915        305                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          11776       1233                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3362   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9421          9600            No                    
      Fi   F                                                                   
     v                     3362          4400            No                    
      12                                                                       
     v  = v - v            8188          9600            No                    
      FO   F   R                                                               
     v                     1233          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   30.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.409                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 68.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10248          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              813            vph                 
Length of first accel/decel lane            1040           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1059           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1040           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10248       813         1059      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2697        214         279       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10895       864         1126      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.367   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3085   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9259          9600            No                    
      FO                                                                       
     v                     3949          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   29.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.430                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/17/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Allt 2                                            
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10829          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1059           vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     813            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1040           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10829       1059        813       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2850        279         214       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11513       1126        864       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.221   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1990   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10139         9600            Yes                   
      FO                                                                       
     v                     3116          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.357                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 56.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.3    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11535          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              2078           vph                 
Length of first accel/decel lane            190            ft                  
Length of second accel/decel lane           2030           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1061           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2070           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11535       2078        1061      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3036        547         279       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12264       2209        1128      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4186   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9812          9600            Yes                   
      Fi   F                                                                   
     v                     4186          4400            No                    
      12                                                                       
     v  = v - v            7603          9600            No                    
      FO   F   R                                                               
     v                     2209          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   18.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.497                        
                                              S                                
Space mean speed in ramp influence area,     S  = 56.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.2    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10051          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1061           vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     291            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1090           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10051       1061        291       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2645        279         77        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10686       1128        309       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.335   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2746   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9314          9600            No                    
      FO                                                                       
     v                     3874          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   31.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.480                        
                                              S                                
Space mean speed in ramp influence area,     S  = 56.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.0    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10809          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              291            vph                 
Length of first accel/decel lane            890            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1061           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1090           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10809       291         1061      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2844        77          279       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11492       309         1128      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.400   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3594   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9301          9600            No                    
      FO                                                                       
     v                     3903          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   30.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.434                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.7    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10513          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1623           vph                 
Length of first accel/decel lane            70             ft                  
Length of second accel/decel lane           200            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10513       1623                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2767        427                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          11177       1726                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3602   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8942          9600            No                    
      Fi   F                                                                   
     v                     3602          4400            No                    
      12                                                                       
     v  = v - v            7216          9600            No                    
      FO   F   R                                                               
     v                     1726          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   32.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.453                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.4    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9354           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              950            vph                 
Length of first accel/decel lane            1040           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     803            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1040           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9354        950         803       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2462        250         211       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9945        1010        854       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.349   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2600   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8455          9600            No                    
      FO                                                                       
     v                     3610          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.372                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10032          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              803            vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     950            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1040           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10032       803         950       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2640        211         250       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10666       854         1010      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.255   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2080   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9020          9600            No                    
      FO                                                                       
     v                     2934          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.342                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.5    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10520          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              908            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     873            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2020           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10520       908         873       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2768        239         230       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11184       965         928       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4446   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8948          9600            No                    
      Fi   F                                                                   
     v                     4446          4400            Yes                   
      12                                                                       
     v  = v - v            7983          9600            No                    
      FO   F   R                                                               
     v                     965           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   41.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.645                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.4    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9871           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              873            vph                 
Length of first accel/decel lane            510            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     908            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2020           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9871        873         908       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2598        230         239       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10494       928         965       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.329   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2632   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8922          9600            No                    
      FO                                                                       
     v                     3560          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   29.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.433                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11164          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1082           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11164       1082                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2938        285                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          11869       1150                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4789   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9496          9600            No                    
      Fi   F                                                                   
     v                     4789          4400            Yes                   
      12                                                                       
     v  = v - v            8346          9600            No                    
      FO   F   R                                                               
     v                     1150          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   44.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.402                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         9/14/2010                                              
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On                                          
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10391          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              960            vph                 
Length of first accel/decel lane            620            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10391       960                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2734        253                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          11047       1021                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.244   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2084   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9568          9600            No                    
      FO                                                                       
     v                     3105          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.352                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 57.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.6    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11016          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              812            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     947            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2020           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11016       812         947       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2899        214         249       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11712       863         1007      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4572   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9370          9600            No                    
      Fi   F                                                                   
     v                     4572          4400            Yes                   
      12                                                                       
     v  = v - v            8507          9600            No                    
      FO   F   R                                                               
     v                     863           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   42.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.636                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Goldenwest St.\ & Bolsa Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10436          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              947            vph                 
Length of first accel/decel lane            510            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     812            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2020           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10436       947         812       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2746        249         214       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11095       1007        863       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.319   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2745   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9602          9600            Yes                   
      FO                                                                       
     v                     3752          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   31.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.462                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.7    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off                                         
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10322          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              981            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10322       981                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2716        258                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          10974       1043                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4416   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8780          9600            No                    
      Fi   F                                                                   
     v                     4416          4400            Yes                   
      12                                                                       
     v  = v - v            7737          9600            No                    
      FO   F   R                                                               
     v                     1043          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   41.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.392                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.9    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On                                          
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9621           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1248           vph                 
Length of first accel/decel lane            620            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9621        1248                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2532        328                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          10229       1327                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.206   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1589   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9056          9600            No                    
      FO                                                                       
     v                     2916          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.337                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.4    mph                  
_______________________________________________________________________________
                                                                               



 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Springdale Street & Westminster Boulevard 
 

Ramps and Ramp‐Freeway Junction  
Level of Service Analysis Worksheets 

 
 
 

 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

AM Peak Hour 
 
 
 

 
 
 
 

 
 
 
 
 



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10495          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              783            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1008           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1940           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10495       783         1008      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2762        206         265       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11158       832         1072      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4361   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8927          9600            No                    
      Fi   F                                                                   
     v                     4361          4400            No                    
      12                                                                       
     v  = v - v            8095          9600            No                    
      FO   F   R                                                               
     v                     832           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   40.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.633                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.7    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9936           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1008           vph                 
Length of first accel/decel lane            510            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     783            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1940           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9936        1008        783       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2615        265         206       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10564       1072        832       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.210   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1695   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9136          9600            No                    
      FO                                                                       
     v                     2767          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.337                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11066          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              382            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     289            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   960            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11066       382         289       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2912        101         76        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11765       406         307       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4333   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9412          9600            No                    
      Fi   F                                                                   
     v                     4333          4400            No                    
      12                                                                       
     v  = v - v            9006          9600            No                    
      FO   F   R                                                               
     v                     406           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   40.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.335                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.7    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10794          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              289            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     382            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   960            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10794       289         382       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2841        76          101       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11476       307         406       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4176   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9181          9600            No                    
      Fi   F                                                                   
     v                     4176          4400            No                    
      12                                                                       
     v  = v - v            8874          9600            No                    
      FO   F   R                                                               
     v                     307           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   38.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.586                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         9/14/2010                                              
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10587          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              807            vph                 
Length of first accel/decel lane            570            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     289            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1780           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10587       807         289       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2786        212         76        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11256       858         307       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.252   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2205   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9614          9600            Yes                   
      FO                                                                       
     v                     3063          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.353                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 57.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.4    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11113          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              997            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     956            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1940           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11113       997         956       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2924        262         252       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11815       1060        1016      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4719   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9452          9600            No                    
      Fi   F                                                                   
     v                     4719          4400            Yes                   
      12                                                                       
     v  = v - v            8392          9600            No                    
      FO   F   R                                                               
     v                     1060          1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   43.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.653                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.0    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10401          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              956            vph                 
Length of first accel/decel lane            510            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     997            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1940           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10401       956         997       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2737        252         262       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11058       1016        1060      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.217   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1859   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9574          9600            No                    
      FO                                                                       
     v                     2875          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.344                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 57.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10096          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              453            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     245            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   960            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10096       453         245       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2657        119         64        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10734       482         260       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4016   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8588          9600            No                    
      Fi   F                                                                   
     v                     4016          4400            No                    
      12                                                                       
     v  = v - v            8106          9600            No                    
      FO   F   R                                                               
     v                     482           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   37.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.341                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 66.0    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9773           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              245            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     453            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   960            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9773        245         453       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2572        64          119       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10390       260         482       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3771   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8312          9600            No                    
      Fi   F                                                                   
     v                     3771          4400            No                    
      12                                                                       
     v  = v - v            8052          9600            No                    
      FO   F   R                                                               
     v                     260           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   35.4    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.581                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/24/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9598           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1014           vph                 
Length of first accel/decel lane            570            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     245            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1780           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9598        1014        245       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2526        267         64        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10204       1078        260       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.224   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1728   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8782          9600            No                    
      FO                                                                       
     v                     2806          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.334                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.8    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Valley View & Garden Grove                             
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10656          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              938            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10656       938                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2804        247                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          11329       997                   pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4514   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9064          9600            No                    
      Fi   F                                                                   
     v                     4514          4400            Yes                   
      12                                                                       
     v  = v - v            8067          9600            No                    
      FO   F   R                                                               
     v                     997           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   41.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.388                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.9    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Bolsa Chica Rd                                         
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11334          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1448           vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane           850            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     5188           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1430           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11334       1448        5188      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2983        381         1365      v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12050       1539        5516      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3645   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9640          9600            Yes                   
      Fi   F                                                                   
     v                     3645          4400            No                    
      12                                                                       
     v  = v - v            8101          9600            No                    
      FO   F   R                                                               
     v                     1539          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   25.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.437                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Bolsa Chica Rd                                         
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10299          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1074           vph                 
Length of first accel/decel lane            510            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1448           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1770           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10299       1074        1448      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2710        283         381       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10949       1142        1539      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.303   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2556   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9591          9600            No                    
      FO                                                                       
     v                     3698          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   30.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.453                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.7    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Valley View & Garden Grove                             
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11084          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1297           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11084       1297                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2917        341                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          11784       1379                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4888   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9428          9600            No                    
      Fi   F                                                                   
     v                     4888          4400            Yes                   
      12                                                                       
     v  = v - v            8049          9600            No                    
      FO   F   R                                                               
     v                     1379          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   45.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.422                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.0    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Bolsa Chica Rd                                         
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10064          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1243           vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane           850            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     5168           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1430           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10064       1243        5168      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2648        327         1360      v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10700       1322        5494      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3204   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8560          9600            No                    
      Fi   F                                                                   
     v                     3204          4400            No                    
      12                                                                       
     v  = v - v            7238          9600            No                    
      FO   F   R                                                               
     v                     1322          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   21.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.417                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Bolsa Chica Rd                                         
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9176           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1288           vph                 
Length of first accel/decel lane            510            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1243           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1770           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9176        1288        1243      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2415        339         327       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9756        1369        1322      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.274   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1989   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8625          9600            No                    
      FO                                                                       
     v                     3358          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.408                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.3    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10977          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              800            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     852            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1580           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10977       800         852       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2889        211         224       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11670       851         906       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4550   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9336          9600            No                    
      Fi   F                                                                   
     v                     4550          4400            Yes                   
      12                                                                       
     v  = v - v            8485          9600            No                    
      FO   F   R                                                               
     v                     851           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   42.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.375                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.0    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10577          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              852            vph                 
Length of first accel/decel lane            630            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     800            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1580           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10577       852         800       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2783        224         211       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11245       906         851       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.386   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3371   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9651          9600            Yes                   
      FO                                                                       
     v                     4277          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   34.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.570                        
                                              S                                
Space mean speed in ramp influence area,     S  = 54.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12753          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              983            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane           1620           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     984            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12753       983         984       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3356        259         259       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13558       1045        1046      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3594   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10847         9600            Yes                   
      Fi   F                                                                   
     v                     3594          4400            No                    
      12                                                                       
     v  = v - v            9802          9600            Yes                   
      FO   F   R                                                               
     v                     1045          3500            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   18.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.652                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 66.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12207          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              984            vph                 
Length of first accel/decel lane            620            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     983            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12207       984         983       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3212        259         259       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12978       1046        1045      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.241   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2522   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     11524         9600            Yes                   
      FO                                                                       
     v                     3568          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.403                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 53.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.9    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11078          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1140           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1072           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1580           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11078       1140        1072      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2915        300         282       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11778       1212        1140      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4792   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9423          9600            No                    
      Fi   F                                                                   
     v                     4792          4400            Yes                   
      12                                                                       
     v  = v - v            8211          9600            No                    
      FO   F   R                                                               
     v                     1212          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   44.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.407                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.4    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10508          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1072           vph                 
Length of first accel/decel lane            630            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1140           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1580           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10508       1072        1140      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2765        282         300       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11172       1140        1212      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.356   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3090   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9812          9600            Yes                   
      FO                                                                       
     v                     4230          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   34.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.557                        
                                              S                                
Space mean speed in ramp influence area,     S  = 54.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.7    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11943          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              1343           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane           1620           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1170           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11943       1343        1170      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3143        353         308       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12697       1428        1244      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3698   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10158         9600            Yes                   
      Fi   F                                                                   
     v                     3698          4400            No                    
      12                                                                       
     v  = v - v            8730          9600            No                    
      FO   F   R                                                               
     v                     1428          3500            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   19.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.687                        
                                              S                                
Space mean speed in ramp influence area,     S  = 50.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 68.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.6    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 2                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11197          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1170           vph                 
Length of first accel/decel lane            620            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1343           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11197       1170        1343      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2947        308         353       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11904       1244        1428      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.216   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2031   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10648         9600            Yes                   
      FO                                                                       
     v                     3275          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.368                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 55.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.5    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              152            vph                 
Length of first accel/decel lane            660            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     379            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   850            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        152         379       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        40          100       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        162         403       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.492   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3608   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7496          9600            No                    
      FO                                                                       
     v                     3770          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   30.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.457                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 65.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              379            vph                 
Length of first accel/decel lane            530            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     152            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   850            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        379         152       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        100         40        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        403         162       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.299   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2191   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7737          9600            No                    
      FO                                                                       
     v                     2594          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.325                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1347           vph                 
Length of first accel/decel lane            160            ft                  
Length of second accel/decel lane           710            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1084           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1680           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1347        1084      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        354         285       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1432        1152      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3105   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3105          4400            No                    
      12                                                                       
     v  = v - v            6436          9600            No                    
      FO   F   R                                                               
     v                     1432          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   21.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.427                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1084           vph                 
Length of first accel/decel lane            1280           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1347           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1680           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1084        1347      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        285         354       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1152        1432      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.391   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2867   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8486          9600            No                    
      FO                                                                       
     v                     4019          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.423                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.0    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Loop On                                     
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              348            vph                 
Length of first accel/decel lane            660            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     248            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   850            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        348         248       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        92          65        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        370         264       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.466   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3417   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7704          9600            No                    
      FO                                                                       
     v                     3787          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   30.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.460                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              248            vph                 
Length of first accel/decel lane            530            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     348            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   850            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        248         348       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        65          92        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        264         370       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.316   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2318   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7598          9600            No                    
      FO                                                                       
     v                     2582          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.325                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              998            vph                 
Length of first accel/decel lane            160            ft                  
Length of second accel/decel lane           710            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1476           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1680           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        998         1476      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        263         388       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1061        1569      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2831   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     2831          4400            No                    
      12                                                                       
     v  = v - v            6807          9600            No                    
      FO   F   R                                                               
     v                     1061          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   19.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.393                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 66.1    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1476           vph                 
Length of first accel/decel lane            1280           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     998            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1680           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1476        998       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        388         263       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1569        1061      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.339   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2485   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8903          9600            No                    
      FO                                                                       
     v                     4054          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.431                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.5    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Fairview Rd & Harbor Blvd                              
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              3107           vph                 
Length of first accel/decel lane            170            ft                  
Length of second accel/decel lane           1060           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        3107                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2434        818                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          9834        3303                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4490   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     4490          4400            Yes                   
      12                                                                       
     v  = v - v            4565          9600            No                    
      FO   F   R                                                               
     v                     3303          3800            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   30.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.725                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 74.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.9    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              794            vph                 
Length of first accel/decel lane            670            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     522            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1730           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        794         522       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        209         137       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        844         555       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.278   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2041   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8178          9600            No                    
      FO                                                                       
     v                     2885          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.331                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              820            vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane           330            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1393           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1330           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        820         1393      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        216         367       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        872         1481      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2691   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     2691          4400            No                    
      12                                                                       
     v  = v - v            6996          9600            No                    
      FO   F   R                                                               
     v                     872           4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   21.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.376                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 66.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1444           vph                 
Length of first accel/decel lane            710            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1347           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2250           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1444        1347      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        380         354       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1535        1432      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.202   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1480   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8869          9600            No                    
      FO                                                                       
     v                     3015          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.337                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.0    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              3625           vph                 
Length of first accel/decel lane            170            ft                  
Length of second accel/decel lane           1060           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        3625                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2434        954                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          9834        3854                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4898   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     4898          4400            Yes                   
      12                                                                       
     v  = v - v            4014          9600            No                    
      FO   F   R                                                               
     v                     3854          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   33.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.645                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 74.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.7    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              769            vph                 
Length of first accel/decel lane            670            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     628            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1730           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        769         628       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        202         165       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        818         668       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.282   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2065   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8152          9600            No                    
      FO                                                                       
     v                     2883          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.330                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              865            vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane           330            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     777            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1330           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        865         777       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        228         204       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        920         826       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2726   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     2726          4400            No                    
      12                                                                       
     v  = v - v            6948          9600            No                    
      FO   F   R                                                               
     v                     920           4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   22.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.381                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 66.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1092           vph                 
Length of first accel/decel lane            710            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     998            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2250           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1092        998       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        287         263       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1161        1061      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.249   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1823   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8495          9600            No                    
      FO                                                                       
     v                     2984          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.334                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.7    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              522            vph                 
Length of first accel/decel lane            640            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     794            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1730           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        522         794       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        137         209       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        555         844       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.434   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3182   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7889          9600            No                    
      FO                                                                       
     v                     3737          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   30.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.453                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Hyland Ave                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              750            vph                 
Length of first accel/decel lane            770            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     522            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1880           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        750         522       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        197         137       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        797         555       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.309   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2266   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8131          9600            No                    
      FO                                                                       
     v                     3063          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.335                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1251           vph                 
Length of first accel/decel lane            180            ft                  
Length of second accel/decel lane           1475           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1007           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1425           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1251        1007      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        329         265       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1330        1071      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3030   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3030          4400            No                    
      12                                                                       
     v  = v - v            6538          9600            No                    
      FO   F   R                                                               
     v                     1330          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   13.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.418                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.6    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1007           vph                 
Length of first accel/decel lane            530            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1393           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1220           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1007        1393      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        265         367       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1071        1481      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.215   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1579   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8405          9600            No                    
      FO                                                                       
     v                     2650          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.329                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.3    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1393           vph                 
Length of first accel/decel lane            850            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1007           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1220           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1393        1007      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        367         265       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1481        1071      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.243   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1784   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8815          9600            No                    
      FO                                                                       
     v                     3265          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.347                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.5    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              628            vph                 
Length of first accel/decel lane            640            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     769            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1730           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        628         769       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        165         202       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        668         818       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.420   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3078   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8002          9600            No                    
      FO                                                                       
     v                     3746          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   30.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.454                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.7    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Hyland Ave                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              957            vph                 
Length of first accel/decel lane            770            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     628            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1880           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        957         628       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        252         165       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1017        668       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.281   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2064   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8351          9600            No                    
      FO                                                                       
     v                     3081          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.337                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1180           vph                 
Length of first accel/decel lane            180            ft                  
Length of second accel/decel lane           1475           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1081           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1425           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1180        1081      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        311         284       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1255        1149      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2974   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     2974          4400            No                    
      12                                                                       
     v  = v - v            6613          9600            No                    
      FO   F   R                                                               
     v                     1255          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   13.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.411                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1081           vph                 
Length of first accel/decel lane            530            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     777            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1220           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1081        777       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        284         204       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1149        826       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.205   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1507   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8483          9600            No                    
      FO                                                                       
     v                     2656          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.329                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              777            vph                 
Length of first accel/decel lane            850            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1081           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1220           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        777         1081      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        204         284       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        826         1149      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.325   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2385   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8160          9600            No                    
      FO                                                                       
     v                     3211          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.341                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.6    mph                  
_______________________________________________________________________________
                                                                               



 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Euclid Street & Ellis Avenue 
 

Ramps and Ramp‐Freeway Junction  
Level of Service Analysis Worksheets 

 
 
 

 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

AM Peak Hour 
 
 
 

 
 
 
 

 
 
 
 
 



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              318            vph                 
Length of first accel/decel lane            900            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1679           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1460           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        318         1679      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        84          442       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        338         1785      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.399   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2923   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7672          9600            No                    
      FO                                                                       
     v                     3261          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.342                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              639            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1086           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1410           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        639         1086      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        168         286       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        679         1155      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3813   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3813          4400            No                    
      12                                                                       
     v  = v - v            7189          9600            No                    
      FO   F   R                                                               
     v                     679           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   35.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.359                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.9    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              714            vph                 
Length of first accel/decel lane            900            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     2395           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1460           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        714         2395      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        188         630       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        759         2546      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.346   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2537   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8093          9600            No                    
      FO                                                                       
     v                     3296          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.345                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              504            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1433           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1410           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        504         1433      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        133         377       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        536         1524      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3733   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3733          4400            No                    
      12                                                                       
     v  = v - v            7332          9600            No                    
      FO   F   R                                                               
     v                     536           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   35.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.346                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 66.2    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              1329           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane           2000           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     867            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1329        867       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        350         228       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1413        922       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3091   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3091          4400            No                    
      12                                                                       
     v  = v - v            6455          9600            No                    
      FO   F   R                                                               
     v                     1413          3800            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   10.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.555                        
                                              S                                
Space mean speed in ramp influence area,     S  = 54.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.6    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              867            vph                 
Length of first accel/decel lane            520            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     431            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1320           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        867         431       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        228         113       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        922         458       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.334   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2453   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8256          9600            No                    
      FO                                                                       
     v                     3375          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.409                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              431            vph                 
Length of first accel/decel lane            660            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     867            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1320           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        431         867       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        113         228       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        458         922       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.324   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2377   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7792          9600            No                    
      FO                                                                       
     v                     2835          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.328                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              853            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1379           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1450           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        853         1379      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        224         363       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        907         1466      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3942   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3942          4400            No                    
      12                                                                       
     v  = v - v            6961          9600            No                    
      FO   F   R                                                               
     v                     907           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   36.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.380                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1379           vph                 
Length of first accel/decel lane            550            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     853            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1450           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1379        853       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        363         224       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1466        907       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.280   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2052   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8800          9600            No                    
      FO                                                                       
     v                     3518          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.425                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1152           vph                 
Length of first accel/decel lane            2000           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1379           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2430           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1152        1379      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        303         363       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1225        1466      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.560   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  4109   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8559          9600            No                    
      FO                                                                       
     v                     5334          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   34.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.949                        
                                              S                                
Space mean speed in ramp influence area,     S  = 43.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 66.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 49.8    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              1622           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane           2000           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1000           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1622        1000      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        427         263       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1724        1063      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3321   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3321          4400            No                    
      12                                                                       
     v  = v - v            6144          9600            No                    
      FO   F   R                                                               
     v                     1724          3800            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   12.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.583                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.9    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1000           vph                 
Length of first accel/decel lane            520            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     427            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1320           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1000        427       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        263         112       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1063        454       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.317   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2324   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8397          9600            No                    
      FO                                                                       
     v                     3387          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.410                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.7    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              427            vph                 
Length of first accel/decel lane            660            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1000           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1320           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        427         1000      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        112         263       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        454         1063      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.325   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2380   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7788          9600            No                    
      FO                                                                       
     v                     2834          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.328                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1003           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     752            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1450           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1003        752       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        264         198       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1066        799       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4032   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     4032          4400            No                    
      12                                                                       
     v  = v - v            6802          9600            No                    
      FO   F   R                                                               
     v                     1066          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   37.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.394                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.1    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              752            vph                 
Length of first accel/decel lane            550            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1003           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1450           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        752         1003      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        198         264       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        799         1066      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.363   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2664   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8133          9600            No                    
      FO                                                                       
     v                     3463          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.418                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.0    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              774            vph                 
Length of first accel/decel lane            2000           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     752            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2430           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        774         752       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        204         198       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        823         799       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.610   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  4477   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8157          9600            No                    
      FO                                                                       
     v                     5300          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   33.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.922                        
                                              S                                
Space mean speed in ramp influence area,     S  = 44.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 66.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 50.1    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              520            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     259            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        520         259       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        137         68        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        553         275       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3742   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3742          4400            No                    
      12                                                                       
     v  = v - v            7315          9600            No                    
      FO   F   R                                                               
     v                     553           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   35.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.608                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.7    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              259            vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     520            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        259         520       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        68          137       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        275         553       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3586   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3586          4400            No                    
      12                                                                       
     v  = v - v            7593          9600            No                    
      FO   F   R                                                               
     v                     275           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   33.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.323                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 66.7    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct (Warner)                          
Junction:               Magnolia St& Warner Ave                                
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              556            vph                 
Length of first accel/decel lane            630            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     259            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1950           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        556         259       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        146         68        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        591         275       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.300   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2200   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7925          9600            No                    
      FO                                                                       
     v                     2791          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.328                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On (Magnolia)                               
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              911            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     556            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        911         556       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        240         146       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        969         591       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.201   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1472   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8303          9600            No                    
      FO                                                                       
     v                     2441          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   21.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.328                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.0    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              577            vph                 
Length of first accel/decel lane            130            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     690            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1260           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        577         690       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        152         182       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        613         734       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3776   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3776          4400            No                    
      12                                                                       
     v  = v - v            7255          9600            No                    
      FO   F   R                                                               
     v                     613           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   35.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.353                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 66.1    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              690            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     577            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1260           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        690         577       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        182         152       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        734         613       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3844   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3844          4400            No                    
      12                                                                       
     v  = v - v            7134          9600            No                    
      FO   F   R                                                               
     v                     734           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   36.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.364                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1102           vph                 
Length of first accel/decel lane            470            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1423           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1102        1423      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        290         374       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1172        1513      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.188   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1377   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8506          9600            No                    
      FO                                                                       
     v                     2549          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   21.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.329                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct(Magnolia)                         
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1423           vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1102           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1423        1102      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        374         290       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1513        1172      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.172   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1264   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8847          9600            No                    
      FO                                                                       
     v                     2777          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.331                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.6    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              878            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     777            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        878         777       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        231         204       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        933         826       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3957   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3957          4400            No                    
      12                                                                       
     v  = v - v            6935          9600            No                    
      FO   F   R                                                               
     v                     933           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   37.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.642                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.7    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              777            vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     878            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        777         878       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        204         231       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        826         933       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3896   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3896          4400            No                    
      12                                                                       
     v  = v - v            7042          9600            No                    
      FO   F   R                                                               
     v                     826           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   36.4    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.372                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.6    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct (Warner)                          
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              888            vph                 
Length of first accel/decel lane            630            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     777            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1950           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        888         777       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        234         204       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        944         826       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.256   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1877   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8278          9600            No                    
      FO                                                                       
     v                     2821          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.330                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On (Magnolia)                               
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              595            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     888            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        595         888       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        157         234       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        633         944       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.243   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1780   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7967          9600            No                    
      FO                                                                       
     v                     2413          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   21.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.327                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.7    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1178           vph                 
Length of first accel/decel lane            130            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     597            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1260           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1178        597       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        310         157       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1252        635       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4137   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     4137          4400            No                    
      12                                                                       
     v  = v - v            6616          9600            No                    
      FO   F   R                                                               
     v                     1252          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   38.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.411                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.7    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              597            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1178           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1260           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        597         1178      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        157         310       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        635         1252      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3789   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3789          4400            No                    
      12                                                                       
     v  = v - v            7233          9600            No                    
      FO   F   R                                                               
     v                     635           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   35.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.355                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 66.0    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              378            vph                 
Length of first accel/decel lane            470            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     762            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        378         762       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        99          201       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        402         810       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.284   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2083   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7736          9600            No                    
      FO                                                                       
     v                     2485          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   21.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.326                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.3    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct(Magnolia)                         
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              762            vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     378            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        762         378       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        201         99        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        810         402       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1909   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8144          9600            No                    
      FO                                                                       
     v                     2719          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.328                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.9    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1643           vph                 
Length of first accel/decel lane            190            ft                  
Length of second accel/decel lane           2030           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     866            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2070           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1643        866       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        432         228       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1747        921       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3338   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3338          4400            No                    
      12                                                                       
     v  = v - v            6121          9600            No                    
      FO   F   R                                                               
     v                     1747          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   11.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.455                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              866            vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     301            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1090           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        866         301       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        228         79        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        921         320       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.361   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2650   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8255          9600            No                    
      FO                                                                       
     v                     3571          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   29.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.431                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              301            vph                 
Length of first accel/decel lane            890            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     866            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1090           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        301         866       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        79          228       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        320         921       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.398   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2921   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7654          9600            No                    
      FO                                                                       
     v                     3241          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.341                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1160           vph                 
Length of first accel/decel lane            70             ft                  
Length of second accel/decel lane           200            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1160                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2434        305                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          9834        1233                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2958   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     2958          4400            No                    
      12                                                                       
     v  = v - v            6635          9600            No                    
      FO   F   R                                                               
     v                     1233          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   26.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.409                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              813            vph                 
Length of first accel/decel lane            1040           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1059           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1040           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        813         1059      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        214         279       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        864         1126      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.367   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2695   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8198          9600            No                    
      FO                                                                       
     v                     3559          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.364                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1059           vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     813            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1040           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1059        813       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        279         214       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1126        864       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.221   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1619   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8460          9600            No                    
      FO                                                                       
     v                     2745          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.330                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.3    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              2078           vph                 
Length of first accel/decel lane            190            ft                  
Length of second accel/decel lane           2030           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1061           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2070           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        2078        1061      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        547         279       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        2209        1128      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3680   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3680          4400            No                    
      12                                                                       
     v  = v - v            5659          9600            No                    
      FO   F   R                                                               
     v                     2209          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   14.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.497                        
                                              S                                
Space mean speed in ramp influence area,     S  = 56.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1061           vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     291            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1090           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1061        291       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        279         77        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1128        309       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.335   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2460   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8462          9600            No                    
      FO                                                                       
     v                     3588          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   29.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.433                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              291            vph                 
Length of first accel/decel lane            890            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1061           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1090           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        291         1061      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        77          279       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        309         1128      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.400   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2931   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7643          9600            No                    
      FO                                                                       
     v                     3240          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.340                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1623           vph                 
Length of first accel/decel lane            70             ft                  
Length of second accel/decel lane           200            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1623                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2434        427                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          9834        1726                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3323   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3323          4400            No                    
      12                                                                       
     v  = v - v            6142          9600            No                    
      FO   F   R                                                               
     v                     1726          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   29.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.453                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.9    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              950            vph                 
Length of first accel/decel lane            1040           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     803            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1040           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        950         803       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        250         211       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1010        854       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.349   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2561   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8344          9600            No                    
      FO                                                                       
     v                     3571          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.366                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              803            vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     950            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1040           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        803         950       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        211         250       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        854         1010      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.255   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1868   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8188          9600            No                    
      FO                                                                       
     v                     2722          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.328                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.9    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              908            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     873            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2020           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        908         873       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        239         230       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        965         928       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3975   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3975          4400            No                    
      12                                                                       
     v  = v - v            6903          9600            No                    
      FO   F   R                                                               
     v                     965           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   37.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.645                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.6    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              873            vph                 
Length of first accel/decel lane            510            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     908            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2020           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        873         908       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        230         239       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        928         965       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.329   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2415   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8262          9600            No                    
      FO                                                                       
     v                     3343          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.406                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Ramps                                   
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1082           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1082                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2434        285                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          9834        1150                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4079   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     4079          4400            No                    
      12                                                                       
     v  = v - v            6718          9600            No                    
      FO   F   R                                                               
     v                     1150          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   38.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.402                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.0    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On                                          
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              960            vph                 
Length of first accel/decel lane            620            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        960                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2434        253                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          9834        1021                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.244   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1788   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8355          9600            No                    
      FO                                                                       
     v                     2809          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.330                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.7    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              812            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     947            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2020           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        812         947       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        214         249       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        863         1007      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3917   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3917          4400            No                    
      12                                                                       
     v  = v - v            7005          9600            No                    
      FO   F   R                                                               
     v                     863           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   36.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.636                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.9    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              947            vph                 
Length of first accel/decel lane            510            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     812            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2020           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        947         812       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        249         214       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1007        863       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.319   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2342   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8341          9600            No                    
      FO                                                                       
     v                     3349          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.407                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off                                         
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              981            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        981                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2434        258                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          9834        1043                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4019   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     4019          4400            No                    
      12                                                                       
     v  = v - v            6825          9600            No                    
      FO   F   R                                                               
     v                     1043          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   37.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.392                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.2    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Ramps                                    
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1248           vph                 
Length of first accel/decel lane            620            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1248                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2434        328                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          9834        1327                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.206   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1507   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8661          9600            No                    
      FO                                                                       
     v                     2834          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.332                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.1    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              783            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1008           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1940           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        783         1008      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        206         265       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        832         1072      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3900   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3900          4400            No                    
      12                                                                       
     v  = v - v            7036          9600            No                    
      FO   F   R                                                               
     v                     832           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   36.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.633                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.0    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1008           vph                 
Length of first accel/decel lane            510            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     783            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1940           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1008        783       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        265         206       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1072        832       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.210   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1541   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8406          9600            No                    
      FO                                                                       
     v                     2613          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.328                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              382            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     289            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   960            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        382         289       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        101         76        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        406         307       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3659   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3659          4400            No                    
      12                                                                       
     v  = v - v            7462          9600            No                    
      FO   F   R                                                               
     v                     406           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   34.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.335                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 66.4    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              289            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     382            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   960            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        289         382       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        76          101       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        307         406       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3604   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3604          4400            No                    
      12                                                                       
     v  = v - v            7561          9600            No                    
      FO   F   R                                                               
     v                     307           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   34.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.586                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.4    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              807            vph                 
Length of first accel/decel lane            570            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     289            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1780           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        807         289       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        212         76        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        858         307       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.252   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1847   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8192          9600            No                    
      FO                                                                       
     v                     2705          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.328                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.8    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              997            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     956            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1940           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        997         956       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        262         252       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1060        1016      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4028   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     4028          4400            No                    
      12                                                                       
     v  = v - v            6808          9600            No                    
      FO   F   R                                                               
     v                     1060          1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   37.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.653                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.4    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              956            vph                 
Length of first accel/decel lane            510            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     997            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1940           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        956         997       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        252         262       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1016        1060      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.217   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1593   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8350          9600            No                    
      FO                                                                       
     v                     2609          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.328                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.3    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              453            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     245            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   960            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        453         245       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        119         64        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        482         260       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3702   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3702          4400            No                    
      12                                                                       
     v  = v - v            7386          9600            No                    
      FO   F   R                                                               
     v                     482           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   34.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.341                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 66.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              245            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     453            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   960            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        245         453       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        64          119       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        260         482       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3577   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3577          4400            No                    
      12                                                                       
     v  = v - v            7608          9600            No                    
      FO   F   R                                                               
     v                     260           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   33.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.581                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1014           vph                 
Length of first accel/decel lane            570            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     245            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1780           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1014        245       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        267         64        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1078        260       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.224   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1645   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8412          9600            No                    
      FO                                                                       
     v                     2723          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.329                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.4    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Valley View & Garden Grove                             
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              938            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        938                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2434        247                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          9834        997                   pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3993   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3993          4400            No                    
      12                                                                       
     v  = v - v            6871          9600            No                    
      FO   F   R                                                               
     v                     997           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   37.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.388                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Bolsa Chica Rd                                         
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1448           vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane           850            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     7580           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1430           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1448        7580      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        381         1995      v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1539        8059      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3185   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3185          4400            No                    
      12                                                                       
     v  = v - v            6329          9600            No                    
      FO   F   R                                                               
     v                     1539          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   21.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.437                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Bolsa Chica Rd                                         
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1074           vph                 
Length of first accel/decel lane            510            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1448           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1770           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1074        1448      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        283         381       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1142        1539      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.303   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2219   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8476          9600            No                    
      FO                                                                       
     v                     3361          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.0-   pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.408                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.6    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Valley View & Garden Grove                             
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1297           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1297                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2434        341                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          9834        1379                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4208   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     4208          4400            No                    
      12                                                                       
     v  = v - v            6489          9600            No                    
      FO   F   R                                                               
     v                     1379          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   39.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.422                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.4    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Bolsa Chica Rd                                         
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1243           vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane           850            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     7520           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1430           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1243        7520      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        327         1979      v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1322        7995      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3024   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3024          4400            No                    
      12                                                                       
     v  = v - v            6546          9600            No                    
      FO   F   R                                                               
     v                     1322          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   19.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.417                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.7    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Bolsa Chica Rd                                         
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1288           vph                 
Length of first accel/decel lane            510            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1243           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1770           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1288        1243      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        339         327       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1369        1322      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.274   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2011   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8703          9600            No                    
      FO                                                                       
     v                     3380          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.0+   pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.410                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.2    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              800            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     852            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1580           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        800         852       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        211         224       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        851         906       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3910   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3910          4400            No                    
      12                                                                       
     v  = v - v            7017          9600            No                    
      FO   F   R                                                               
     v                     851           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   36.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.375                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.6    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              852            vph                 
Length of first accel/decel lane            630            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     800            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1580           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        852         800       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        224         211       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        906         851       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.386   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2827   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8240          9600            No                    
      FO                                                                       
     v                     3733          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   30.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.453                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.6    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              983            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane           1620           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     984            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        983         984       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        259         259       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1045        1046      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2819   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     2819          4400            No                    
      12                                                                       
     v  = v - v            6823          9600            No                    
      FO   F   R                                                               
     v                     1045          3500            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   11.4    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.652                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.6    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              984            vph                 
Length of first accel/decel lane            620            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     983            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        984         983       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        259         259       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1046        1045      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.241   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1765   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8380          9600            No                    
      FO                                                                       
     v                     2811          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.330                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.6    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1140           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1072           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1580           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1140        1072      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        300         282       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1212        1140      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4114   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     4114          4400            No                    
      12                                                                       
     v  = v - v            6656          9600            No                    
      FO   F   R                                                               
     v                     1212          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   38.4    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.407                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         09/14/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1072           vph                 
Length of first accel/decel lane            630            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1140           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1580           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1072        1140      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        282         300       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1140        1212      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.356   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2613   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8474          9600            No                    
      FO                                                                       
     v                     3753          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   30.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.456                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              1343           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane           1620           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1170           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1343        1170      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        353         308       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1428        1244      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3102   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3102          4400            No                    
      12                                                                       
     v  = v - v            6440          9600            No                    
      FO   F   R                                                               
     v                     1428          3500            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   13.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.687                        
                                              S                                
Space mean speed in ramp influence area,     S  = 50.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1170           vph                 
Length of first accel/decel lane            620            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1343           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1170        1343      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        308         353       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1244        1428      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.216   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1584   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8578          9600            No                    
      FO                                                                       
     v                     2828          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.331                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.3    mph                  
_______________________________________________________________________________
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                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/27/2010                                             
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Btn EB SR-22 and Seal Beach                            
Jurisdiction:                                                                  
Analysis Year:          2040 ALT 2                                             
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  3                                  
Weaving segment length, L                   2000           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.32                               
Weaving ratio, R                            0.44                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1703    2097    783     977     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                448     552     206     257     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1810    2229    832     1038    pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.66         0.46                       
Weaving and non-weaving speeds, Si     51.08        56.14                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.00                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               54.43  mph                              
Weaving segment density, D             36.18  pc/mi/ln                         
Level of service, LOS                  E                                       
Capacity of base condition, cb         6807   pc/h                             
Capacity as a 15-minute flow rate, c   6740   pc/h                             
Capacity as a full-hour volume, ch     6403   pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1870           4000            a        
Average flow rate (pcphpl)             1969           2400            b        
Volume ratio, VR                       0.32           0.80            c        
Weaving ratio, R                       0.44            N/A            d        
Weaving length (ft)                    2000           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/27/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Btn EB SR-22 and Seal Beach                            
Jurisdiction:                                                                  
Analysis Year:          2040 ALT 2                                             
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  3                                  
Weaving segment length, L                   2000           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.48                               
Weaving ratio, R                            0.44                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1156    1662    1143    1450    veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                304     437     301     382     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1229    1766    1215    1541    pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.84         0.90                       
Weaving and non-weaving speeds, Si     47.60        46.61                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.67                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               47.08  mph                              
Weaving segment density, D             40.72  pc/mi/ln                         
Level of service, LOS                  E                                       
Capacity of base condition, cb         6004   pc/h                             
Capacity as a 15-minute flow rate, c   5945   pc/h                             
Capacity as a full-hour volume, ch     5648   pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  2756           4000            a        
Average flow rate (pcphpl)             1917           2400            b        
Volume ratio, VR                       0.48           0.80            c        
Weaving ratio, R                       0.44            N/A            d        
Weaving length (ft)                    2000           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

I‐405 Southbound 
Harbor Boulevard to Fairview Road 

Weaving Analysis 
 

 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/27/2010                                             
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Btn Harbor and Fairview                                
Jurisdiction:                                                                  
Analysis Year:          2040 ALT 2                                             
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1480           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.49                               
Weaving ratio, R                            0.28                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              2056    0       549     1393    veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                541     0       144     367     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           2185    0       583     1480    pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           1.06         1.19                       
Weaving and non-weaving speeds, Si     44.13        42.43                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.23                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               43.24  mph                              
Weaving segment density, D             49.12  pc/mi/ln                         
Level of service, LOS                  F                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  2063           4000            a        
Average flow rate (pcphpl)             2124           2400            b        
Volume ratio, VR                       0.49           0.80            c        
Weaving ratio, R                       0.28            N/A            d        
Weaving length (ft)                    1480           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/27/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Btn Harbor and Fairview                                
Jurisdiction:                                                                  
Analysis Year:          2040 ALT 2                                             
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1480           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.48                               
Weaving ratio, R                            0.43                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1478    0       580     777     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                389     0       153     204     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1571    0       616     826     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.82         0.82                       
Weaving and non-weaving speeds, Si     47.89        48.00                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.16                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               47.94  mph                              
Weaving segment density, D             31.42  pc/mi/ln                         
Level of service, LOS                  D                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1442           4000            a        
Average flow rate (pcphpl)             1506           2400            b        
Volume ratio, VR                       0.48           0.80            c        
Weaving ratio, R                       0.43            N/A            d        
Weaving length (ft)                    1480           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
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Bear Street to Fairview Road 
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                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         3/24/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  SR-73 Northbound                                       
Weaving Location:       Btn Bear and Fairview                                  
Jurisdiction:                                                                  
Analysis Year:          2040 ALT 2                                             
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1170           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.56                               
Weaving ratio, R                            0.43                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              846     0       620     464     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                223     0       163     122     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           899     0       659     493     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.80         0.87                       
Weaving and non-weaving speeds, Si     48.35        47.09                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.41                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               47.79  mph                              
Weaving segment density, D             21.46  pc/mi/ln                         
Level of service, LOS                  C                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1152           4000            a        
Average flow rate (pcphpl)             1025           2400            b        
Volume ratio, VR                       0.56           0.80            c        
Weaving ratio, R                       0.43            N/A            d        
Weaving length (ft)                    1170           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         3/24/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  SR-73 Northbound                                       
Weaving Location:       Btn Bear and Fairview                                  
Jurisdiction:                                                                  
Analysis Year:          2040 ALT 2                                             
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1170           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.43                               
Weaving ratio, R                            0.44                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1451    0       614     480     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                382     0       162     126     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1542    0       652     510     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.80         0.68                       
Weaving and non-weaving speeds, Si     48.36        50.82                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.09                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               49.73  mph                              
Weaving segment density, D             27.19  pc/mi/ln                         
Level of service, LOS                  C                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1162           4000            a        
Average flow rate (pcphpl)             1352           2400            b        
Volume ratio, VR                       0.43           0.80            c        
Weaving ratio, R                       0.44            N/A            d        
Weaving length (ft)                    1170           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SR‐73 Southbound 
Fairview Road to Bear Street 

Weaving Analysis 
 

 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         3/24/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  SR-73 Southbound                                       
Weaving Location:       Btn Fairview and Bear                                  
Jurisdiction:                                                                  
Analysis Year:          2040 ALT 2                                             
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1170           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.34                               
Weaving ratio, R                            0.49                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1405    482     493     481     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                370     127     130     127     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1493    512     524     511     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.75         0.52                       
Weaving and non-weaving speeds, Si     49.25        54.59                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          0.86                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               52.64  mph                              
Weaving segment density, D             28.87  pc/mi/ln                         
Level of service, LOS                  D                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1035           4000            a        
Average flow rate (pcphpl)             1520           2400            b        
Volume ratio, VR                       0.34           0.80            c        
Weaving ratio, R                       0.49            N/A            d        
Weaving length (ft)                    1170           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         3/24/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  SR-73 Southbound                                       
Weaving Location:       Btn Fairview and Bear                                  
Jurisdiction:                                                                  
Analysis Year:          2040 ALT 2                                             
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1170           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.48                               
Weaving ratio, R                            0.36                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              725     364     642     364     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                191     96      169     96      v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           770     386     682     386     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.75         0.68                       
Weaving and non-weaving speeds, Si     49.25        50.63                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.20                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               49.96  mph                              
Weaving segment density, D             22.26  pc/mi/ln                         
Level of service, LOS                  C                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1068           4000            a        
Average flow rate (pcphpl)             1112           2400            b        
Volume ratio, VR                       0.48           0.80            c        
Weaving ratio, R                       0.36            N/A            d        
Weaving length (ft)                    1170           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
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I‐405 Southbound 
SR‐22 Eastbound to Seal Beach Boulevard 

Weaving Analysis 
 

 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         11/05/2010                                             
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Btn EB SR-22 and Seal Beach                            
Jurisdiction:                                                                  
Analysis Year:          2040 ALT 2 (Constrained)                               
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  3                                  
Weaving segment length, L                   2000           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.42                               
Weaving ratio, R                            0.38                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1067    1779    783     1295    veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                281     468     206     341     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1134    1891    832     1376    pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.72         0.64                       
Weaving and non-weaving speeds, Si     49.86        51.48                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.41                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               50.78  mph                              
Weaving segment density, D             34.35  pc/mi/ln                         
Level of service, LOS                  D                                       
Capacity of base condition, cb         6261   pc/h                             
Capacity as a 15-minute flow rate, c   6199   pc/h                             
Capacity as a full-hour volume, ch     5889   pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  2208           4000            a        
Average flow rate (pcphpl)             1744           2400            b        
Volume ratio, VR                       0.42           0.80            c        
Weaving ratio, R                       0.38            N/A            d        
Weaving length (ft)                    2000           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         11/05/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Btn EB SR-22 and Seal Beach                            
Jurisdiction:                                                                  
Analysis Year:          2040 ALT 2 (Constrained)                               
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  3                                  
Weaving segment length, L                   2000           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.57                               
Weaving ratio, R                            0.41                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              707     1438    1143    1674    veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                186     378     301     441     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           751     1528    1215    1779    pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.90         1.17                       
Weaving and non-weaving speeds, Si     46.60        42.68                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          2.02                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               44.82  mph                              
Weaving segment density, D             39.21  pc/mi/ln                         
Level of service, LOS                  E                                       
Capacity of base condition, cb         5669   pc/h                             
Capacity as a 15-minute flow rate, c   5613   pc/h                             
Capacity as a full-hour volume, ch     5332   pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  2994           4000            a        
Average flow rate (pcphpl)             1757           2400            b        
Volume ratio, VR                       0.57           0.80            c        
Weaving ratio, R                       0.41            N/A            d        
Weaving length (ft)                    2000           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

I‐405 Southbound 
Harbor Boulevard to Fairview Road 

Weaving Analysis 
 

 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/27/2010                                             
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Btn Harbor and Fairview                                
Jurisdiction:                                                                  
Analysis Year:          2040 ALT 2 (Constrained)                               
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1480           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.60                               
Weaving ratio, R                            0.28                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1301    0       549     1393    veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                342     0       144     367     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1383    0       583     1480    pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           1.08         1.50                       
Weaving and non-weaving speeds, Si     43.91        39.05                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.50                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               41.82  mph                              
Weaving segment density, D             41.20  pc/mi/ln                         
Level of service, LOS                  E                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  2063           4000            a        
Average flow rate (pcphpl)             1723           2400            b        
Volume ratio, VR                       0.60           0.80            c        
Weaving ratio, R                       0.28            N/A            d        
Weaving length (ft)                    1480           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/27/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Btn Harbor and Fairview                                
Jurisdiction:                                                                  
Analysis Year:          2040 ALT 2 (Constrained)                               
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1480           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.52                               
Weaving ratio, R                            0.43                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1270    0       580     777     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                334     0       153     204     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1350    0       616     826     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.83         0.88                       
Weaving and non-weaving speeds, Si     47.85        46.87                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.25                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               47.37  mph                              
Weaving segment density, D             29.47  pc/mi/ln                         
Level of service, LOS                  D                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1442           4000            a        
Average flow rate (pcphpl)             1396           2400            b        
Volume ratio, VR                       0.52           0.80            c        
Weaving ratio, R                       0.43            N/A            d        
Weaving length (ft)                    1480           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SR‐73 Northbound 
Bear Street to Fairview Road 

Weaving Analysis 
 

 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         3/24/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  SR-73 Northbound                                       
Weaving Location:       Btn Bear and Fairview                                  
Jurisdiction:                                                                  
Analysis Year:          2040 ALT 2 (Constrained)                               
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1170           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.56                               
Weaving ratio, R                            0.43                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              846     0       620     464     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                223     0       163     122     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           899     0       659     493     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.80         0.87                       
Weaving and non-weaving speeds, Si     48.35        47.09                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.41                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               47.79  mph                              
Weaving segment density, D             21.46  pc/mi/ln                         
Level of service, LOS                  C                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1152           4000            a        
Average flow rate (pcphpl)             1025           2400            b        
Volume ratio, VR                       0.56           0.80            c        
Weaving ratio, R                       0.43            N/A            d        
Weaving length (ft)                    1170           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         3/24/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  SR-73 Northbound                                       
Weaving Location:       Btn Bear and Fairview                                  
Jurisdiction:                                                                  
Analysis Year:          2040 ALT 2 (Constrained)                               
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1170           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.47                               
Weaving ratio, R                            0.44                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1236    0       614     480     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                325     0       162     126     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1314    0       652     510     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.80         0.73                       
Weaving and non-weaving speeds, Si     48.39        49.72                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.18                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               49.08  mph                              
Weaving segment density, D             25.22  pc/mi/ln                         
Level of service, LOS                  C                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1162           4000            a        
Average flow rate (pcphpl)             1238           2400            b        
Volume ratio, VR                       0.47           0.80            c        
Weaving ratio, R                       0.44            N/A            d        
Weaving length (ft)                    1170           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SR‐73 Southbound 
Fairview Road to Bear Street 

Weaving Analysis 
 

 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         3/24/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  SR-73 Southbound                                       
Weaving Location:       Btn Fairview and Bear                                  
Jurisdiction:                                                                  
Analysis Year:          2040 ALT 2 (Constrained)                               
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1170           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.35                               
Weaving ratio, R                            0.49                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1357    482     493     481     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                357     127     130     127     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1442    512     524     511     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.75         0.52                       
Weaving and non-weaving speeds, Si     49.28        54.47                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          0.87                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               52.55  mph                              
Weaving segment density, D             28.44  pc/mi/ln                         
Level of service, LOS                  D                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1035           4000            a        
Average flow rate (pcphpl)             1494           2400            b        
Volume ratio, VR                       0.35           0.80            c        
Weaving ratio, R                       0.49            N/A            d        
Weaving length (ft)                    1170           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         3/24/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  SR-73 Southbound                                       
Weaving Location:       Btn Fairview and Bear                                  
Jurisdiction:                                                                  
Analysis Year:          2040 ALT 2 (Constrained)                               
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1170           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.48                               
Weaving ratio, R                            0.36                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              725     364     642     364     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                191     96      169     96      v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           770     386     682     386     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.75         0.68                       
Weaving and non-weaving speeds, Si     49.25        50.63                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.20                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               49.96  mph                              
Weaving segment density, D             22.26  pc/mi/ln                         
Level of service, LOS                  C                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1068           4000            a        
Average flow rate (pcphpl)             1112           2400            b        
Volume ratio, VR                       0.48           0.80            c        
Weaving ratio, R                       0.36            N/A            d        
Weaving length (ft)                    1170           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Project Alternative (2040)   
Collector‐Distributor Road (C‐D) Analysis 

 
 

The C‐D ramp configuration and volumes are the same for 
Alternatives 1, 2 and 3 and therefore are referred to as Project 
Alternative 

 
 
 
 
 

   



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Goldenwest Street/Bolsa Avenue Interchange 
Collector‐Distributor Road (C‐D) Analysis 

 
 
 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         11/05/2010                                             
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Goldenwest-Bolsa SB (C-D)                              
Jurisdiction:                                                                  
Analysis Year:          2040 Project Alternative                                 
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                40             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   630            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.36                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       346     609     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       91      160     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       367     647     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           3.90         0.84                       
Weaving and non-weaving speeds, Si     21.13        31.34                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.60                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               21.13  mph                              
Weaving segment density, D             24.00- pc/mi/ln                         
Level of service, LOS                  B                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1014           2800            a        
Average flow rate (pcphpl)             507                            b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.36            N/A            d        
Weaving length (ft)                    630            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         11/05/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Goldenwest-Bolsa SB (C-D)                              
Jurisdiction:                                                                  
Analysis Year:          2040 Project Alternative                                 
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                40             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   630            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.21                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       124     474     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       33      125     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       131     503     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           2.47         0.45                       
Weaving and non-weaving speeds, Si     23.64        35.63                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.52                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               23.64  mph                              
Weaving segment density, D             13.41  pc/mi/ln                         
Level of service, LOS                  B                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  634            2800            a        
Average flow rate (pcphpl)             317                            b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.21            N/A            d        
Weaving length (ft)                    630            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
   
 
 
 
 
 
 
 
 
 
 
 
 

Katella Avenue/Willow Street Interchange 
Collector‐Distributor Road (C‐D) Analysis 

 
 
 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         11/05/2010                                             
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-605 Southbound (C-D)                                 
Weaving Location:       Katella SB (C-D)                                       
Jurisdiction:                                                                  
Analysis Year:          2040 Project Alternative                                 
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                35             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   780            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.31                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       1337    600     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       352     158     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       1421    637     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           6.53         1.79                       
Weaving and non-weaving speeds, Si     18.32        23.97                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.83                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               18.32  mph                              
Weaving segment density, D             56.16  pc/mi/ln                         
Level of service, LOS                  F                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  2058           2800            a        
Average flow rate (pcphpl)             1029                           b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.31            N/A            d        
Weaving length (ft)                    780            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         11/05/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-605 Southbound (C-D)                                 
Weaving Location:       Katella SB (C-D)                                       
Jurisdiction:                                                                  
Analysis Year:          2040 Project Alternative                                 
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                35             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   780            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.38                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       1192    729     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       314     192     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       1267    775     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           6.48         1.77                       
Weaving and non-weaving speeds, Si     18.34        24.03                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.83                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               18.34  mph                              
Weaving segment density, D             55.66  pc/mi/ln                         
Level of service, LOS                  F                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  2042           2800            a        
Average flow rate (pcphpl)             1021                           b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.38            N/A            d        
Weaving length (ft)                    780            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/07/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Bristol to SR-73                                       
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   9734           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2562           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2070           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2070           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              62.4           mi/h                
Number of lanes, N                          5                                  
Density, D                                  33.2           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/07/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Fairview to Bristol                                    
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12490          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3287           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2656           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2656           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/07/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Bristol to SR-73                                       
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10322          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2716           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2195           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2195           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              59.3           mi/h                
Number of lanes, N                          5                                  
Density, D                                  37.0           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/07/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Fairview to Bristol                                    
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   9943           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2617           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2114           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2114           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              61.4           mi/h                
Number of lanes, N                          5                                  
Density, D                                  34.4           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/07/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                SR-73 to Fairview (HOT/HOV)                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   6806           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     1791           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1809           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1809           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S              65.4           mi/h                
Number of lanes, N                          4                                  
Density, D                                  27.7           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/07/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Fairview Rd to SR-73 (HOT/HOV)                         
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11417          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3004           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2428           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2428           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/07/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                SR-73 to Fairview (HOT/HOV)                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   6974           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     1835           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1854           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1854           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S              64.9           mi/h                
Number of lanes, N                          4                                  
Density, D                                  28.6           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/07/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Fairview Rd to SR-73 (HOT/HOV)                         
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   8989           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2366           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1911           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1911           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              65.3           mi/h                
Number of lanes, N                          5                                  
Density, D                                  29.3           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/07/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Fairview to Harbor                                     
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   9960           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2621           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1765           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1765           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              67.0           mi/h                
Number of lanes, N                          6                                  
Density, D                                  26.3           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/07/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Harbor to Fairview                                     
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   15972          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     4203           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2426           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          7                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2426           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          7                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/07/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Fairview to Harbor                                     
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10979          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2889           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1945           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1945           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              64.8           mi/h                
Number of lanes, N                          6                                  
Density, D                                  30.0           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/07/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Harbor to Fairview                                     
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12449          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3276           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1891           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          7                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1891           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              65.6           mi/h                
Number of lanes, N                          7                                  
Density, D                                  28.8           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/07/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Harbor to Euclid                                       
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11015          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2899           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1952           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1952           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              64.6           mi/h                
Number of lanes, N                          6                                  
Density, D                                  30.2           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/07/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Euclid to Harbor                                       
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   14867          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3912           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2634           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2634           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          6                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/07/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Harbor to Euclid                                       
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12515          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3293           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2218           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2218           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              58.6           mi/h                
Number of lanes, N                          6                                  
Density, D                                  37.8           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/07/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Euclid to Harbor                                       
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11795          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3104           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2090           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2090           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              62.0           mi/h                
Number of lanes, N                          6                                  
Density, D                                  33.7           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/07/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Euclid to Brookhurst                                   
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   9715           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2557           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1721           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1721           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              67.4           mi/h                
Number of lanes, N                          6                                  
Density, D                                  25.5           pc/mi/ln            



Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/07/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Brookhurst to Euclid                                   
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   13266          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3491           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2351           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2351           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              54.3           mi/h                
Number of lanes, N                          6                                  
Density, D                                  43.3           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/07/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Euclid to Brookhurst                                   
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11086          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2917           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1964           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1964           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              64.5           mi/h                
Number of lanes, N                          6                                  
Density, D                                  30.5           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/07/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Brookhurst to Euclid                                   
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10224          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2691           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1812           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1812           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              66.5           mi/h                
Number of lanes, N                          6                                  
Density, D                                  27.2           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/07/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Brookhurst to Magnolia                                 
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   9625           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2533           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2047           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2047           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              62.9           mi/h                
Number of lanes, N                          5                                  
Density, D                                  32.5           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/07/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Magnolia to Brookhurst                                 
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11654          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3067           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2478           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2478           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/07/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Brookhurst to Magnolia                                 
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10909          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2871           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2320           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2320           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              55.4           mi/h                
Number of lanes, N                          5                                  
Density, D                                  41.9           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/07/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Magnolia to Brookhurst                                 
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   9707           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2554           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2064           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2064           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              62.5           mi/h                
Number of lanes, N                          5                                  
Density, D                                  33.0           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/07/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Magnolia to Beach                                      
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10378          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2731           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2207           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2207           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              59.0           mi/h                
Number of lanes, N                          5                                  
Density, D                                  37.4           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/07/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Beach to Magnolia                                      
Jurisdiction:                                                                  
Analysis Year:          2020 Alt                                               
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10480          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2758           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2228           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2228           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              58.3           mi/h                
Number of lanes, N                          5                                  
Density, D                                  38.2           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/07/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Magnolia to Beach                                      
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11079          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2916           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2356           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2356           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              54.1           mi/h                
Number of lanes, N                          5                                  
Density, D                                  43.6           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/07/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Beach to Magnolia                                      
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10277          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2704           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2185           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2185           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              59.6           mi/h                
Number of lanes, N                          5                                  
Density, D                                  36.7           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/07/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Beach to Goldenwest                                    
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   9900           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2605           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2105           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2105           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              61.6           mi/h                
Number of lanes, N                          5                                  
Density, D                                  34.2           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/07/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Goldenwest to Beach                                    
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   9692           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2551           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2061           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2061           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              62.6           mi/h                
Number of lanes, N                          5                                  
Density, D                                  32.9           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/07/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Beach to Goldenwest                                    
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10465          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2754           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2225           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2225           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              58.4           mi/h                
Number of lanes, N                          5                                  
Density, D                                  38.1           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/07/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Goldenwest to Beach                                    
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10108          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2660           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2149           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2149           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              60.5           mi/h                
Number of lanes, N                          5                                  
Density, D                                  35.5           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/07/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Goldenwest to Westminster                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   9960           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2621           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2118           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2118           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              61.3           mi/h                
Number of lanes, N                          5                                  
Density, D                                  34.5           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/07/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Westminster to Goldenwest                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10130          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2666           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2154           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2154           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              60.4           mi/h                
Number of lanes, N                          5                                  
Density, D                                  35.7           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/07/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Goldenwest to Westminster                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10881          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2863           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2314           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2314           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              55.6           mi/h                
Number of lanes, N                          5                                  
Density, D                                  41.6           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/07/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Westminster to Goldenwest                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10090          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2655           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2145           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2145           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              60.6           mi/h                
Number of lanes, N                          5                                  
Density, D                                  35.4           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/07/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Westminster to Bolsa Chica                             
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10178          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2678           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2164           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2164           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              60.1           mi/h                
Number of lanes, N                          5                                  
Density, D                                  36.0           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/07/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Bolsa Chica to Westminster                             
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   9998           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2631           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2126           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2126           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              61.1           mi/h                
Number of lanes, N                          5                                  
Density, D                                  34.8           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/07/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Westminster to Bolsa Chica                             
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10859          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2858           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2309           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2309           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              55.8           mi/h                
Number of lanes, N                          5                                  
Density, D                                  41.4           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/07/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Bolsa Chica to Westminster                             
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   9792           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2577           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2082           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2082           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              62.1           mi/h                
Number of lanes, N                          5                                  
Density, D                                  33.5           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/07/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Bolsa Chica to Seal Beach                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   15341          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     4037           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2330           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          7                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2330           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          7                                  
Density, D                                  42.3           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/07/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Seal Beach to Bolsa Chica                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   15479          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     4073           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2351           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          7                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2351           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              54.3           mi/h                
Number of lanes, N                          7                                  
Density, D                                  43.3           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/07/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Bolsa Chica to Seal Beach                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   15313          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     4030           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2326           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          7                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2326           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              55.2           mi/h                
Number of lanes, N                          7                                  
Density, D                                  42.2           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/07/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Seal Beach to Bolsa Chica                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   15165          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3991           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2303           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          7                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2303           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              56.0           mi/h                
Number of lanes, N                          7                                  
Density, D                                  41.2           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/07/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Seal Beach to I-605                                    
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   15391          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     4050           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2338           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          7                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2338           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              54.7           mi/h                
Number of lanes, N                          7                                  
Density, D                                  42.7           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/07/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                I-605 to Seal Beach                                    
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   15484          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     4075           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2352           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          7                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2352           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              54.2           mi/h                
Number of lanes, N                          7                                  
Density, D                                  43.4           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/07/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Seal Beach to I-605                                    
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   15230          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     4008           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2313           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          7                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2313           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              55.6           mi/h                
Number of lanes, N                          7                                  
Density, D                                  41.6           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/07/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                I-605 to Seal Beach                                    
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   15237          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     4010           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2314           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          7                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2314           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              55.6           mi/h                
Number of lanes, N                          7                                  
Density, D                                  41.6           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         11/02/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                I-605 to San Gabriel River                             
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   9518           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2505           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2530           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2530           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          4                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         11/02/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                San Garbriel River to I-605                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   8650           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2276           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2299           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2299           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S              55.2           mi/h                
Number of lanes, N                          4                                  
Density, D                                  41.7           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         11/02/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                I-605 to San Garbiel River                             
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   7888           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2076           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2097           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2097           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S              60.8           mi/h                
Number of lanes, N                          4                                  
Density, D                                  34.5           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         11/02/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                San Garbriel River to I-605                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   8872           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2335           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2358           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2358           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S              53.1           mi/h                
Number of lanes, N                          4                                  
Density, D                                  44.4           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/14/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Bear to Fairview                                       
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  SR-73                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4569           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     1202           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1214           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1214           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S              67.0           mi/h                
Number of lanes, N                          4                                  
Density, D                                  18.1           pc/mi/ln            



Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/14/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Fairview to Bear                                       
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  SR-73                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   5681           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     1495           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1510           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1510           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S              66.9           mi/h                
Number of lanes, N                          4                                  
Density, D                                  22.6           pc/mi/ln            



Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/14/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Bear to Fairview                                       
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  SR-73                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   5993           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     1577           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1593           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1593           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S              66.7           mi/h                
Number of lanes, N                          4                                  
Density, D                                  23.9           pc/mi/ln            



Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/14/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Fairview to Bear                                       
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  SR-73                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4312           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     1135           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1146           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1146           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S              67.0           mi/h                
Number of lanes, N                          4                                  
Density, D                                  17.1           pc/mi/ln            



Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



 
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SR‐73 

 
 

Fairview Road Ramp 
 to  
I‐405 

 
Freeway Mainline  

Level of Service Analysis Worksheets 
 
 

 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

AM Peak Hour 
 
 
 

 
 

 
 
 
 
 



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/14/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Fairview to I-405                                      
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  SR-73                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2877           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     757            v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1020           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          3                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              3.0            mi/h                
Free-flow speed, FFS                        65.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1020           pc/h/ln             
Free-flow speed, FFS                        65.5           mi/h                
Average passenger-car speed, S              65.5           mi/h                
Number of lanes, N                          3                                  
Density, D                                  15.6           pc/mi/ln            



Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/14/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                I-405 to Fairview                                      
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  SR-73                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3367           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     886            v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1193           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          3                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              3.0            mi/h                
Free-flow speed, FFS                        65.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1193           pc/h/ln             
Free-flow speed, FFS                        65.5           mi/h                
Average passenger-car speed, S              65.5           mi/h                
Number of lanes, N                          3                                  
Density, D                                  18.2           pc/mi/ln            



Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/14/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Fairview to I-405                                      
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  SR-73                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4003           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     1053           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1419           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          3                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              3.0            mi/h                
Free-flow speed, FFS                        65.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1419           pc/h/ln             
Free-flow speed, FFS                        65.5           mi/h                
Average passenger-car speed, S              65.5           mi/h                
Number of lanes, N                          3                                  
Density, D                                  21.7           pc/mi/ln            



Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/14/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                I-405 to Fairview                                      
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  SR-73                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2416           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     636            v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               856            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          3                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              3.0            mi/h                
Free-flow speed, FFS                        65.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               856            pc/h/ln             
Free-flow speed, FFS                        65.5           mi/h                
Average passenger-car speed, S              65.5           mi/h                
Number of lanes, N                          3                                  
Density, D                                  13.1           pc/mi/ln            



Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         11/02/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                I-405 to HOT/HOV Area                                  
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-605                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   6406           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     1686           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1362           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1362           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              68.5           mi/h                
Number of lanes, N                          5                                  
Density, D                                  19.9           pc/mi/ln            



Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/14/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                HOT_HOV Area to I-405                                  
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-605                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   6795           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     1788           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1806           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1806           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S              65.4           mi/h                
Number of lanes, N                          4                                  
Density, D                                  27.6           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         11/02/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                I-405 to HOT/HOV Area                                  
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-605                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   7957           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2094           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1692           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1692           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              67.6           mi/h                
Number of lanes, N                          5                                  
Density, D                                  25.0           pc/mi/ln            



Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/14/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                HOT_HOV Area to I-405                                  
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-605                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   5646           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     1486           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1501           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1501           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S              66.9           mi/h                
Number of lanes, N                          4                                  
Density, D                                  22.4           pc/mi/ln            



Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/14/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                HOT/HOV area to Katella                                
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-605                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   6365           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     1675           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1353           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1353           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              68.5           mi/h                
Number of lanes, N                          5                                  
Density, D                                  19.8           pc/mi/ln            



Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/14/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Katella Ave to HOV/HOT Area                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-605                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   6885           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     1812           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1830           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1830           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S              65.2           mi/h                
Number of lanes, N                          4                                  
Density, D                                  28.1           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/14/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                HOT/HOV to Katella                                     
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-605                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   7726           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2033           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1643           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1643           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              67.9           mi/h                
Number of lanes, N                          5                                  
Density, D                                  24.2           pc/mi/ln            



Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/14/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Katella to HOV/HOT Area                                
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-605                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   5848           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     1539           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1554           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1554           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S              66.8           mi/h                
Number of lanes, N                          4                                  
Density, D                                  23.3           pc/mi/ln            



Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

I‐405 Ramps and Ramp‐Freeway Junction  
Level of Service Analysis Worksheets 

 
Alternative о (2020) 

 

 
 
 

 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Bristol Street 
 

Ramps and Ramp‐Freeway Junction  
Level of Service Analysis Worksheets 

 
 
 

 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

AM Peak Hour 
 
 
 

 
 
 
 

 
 
 
 
 



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Loop On                                     
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9320           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              148            vph                 
Length of first accel/decel lane            660            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     349            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   850            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9320        148         349       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2453        39          92        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9909        157         371       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.493   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3649   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7566          9600            No                    
      FO                                                                       
     v                     3806          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   31.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.463                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 65.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.7    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9443           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              349            vph                 
Length of first accel/decel lane            530            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     148            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   850            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9443        349         148       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2485        92          39        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10039       371         157       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.303   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2282   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7910          9600            No                    
      FO                                                                       
     v                     2653          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.329                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.3    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12490          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1295           vph                 
Length of first accel/decel lane            160            ft                  
Length of second accel/decel lane           710            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1042           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1680           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12490       1295        1042      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3287        341         274       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13279       1377        1108      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3781   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10624         9600            Yes                   
      Fi   F                                                                   
     v                     3781          4400            No                    
      12                                                                       
     v  = v - v            9247          9600            No                    
      FO   F   R                                                               
     v                     1377          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   27.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.422                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 67.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11411          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1042           vph                 
Length of first accel/decel lane            1280           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1295           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1680           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11411       1042        1295      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3003        274         341       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12132       1108        1377      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.396   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3819   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10740         9600            Yes                   
      FO                                                                       
     v                     4927          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   35.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.744                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.4    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/10                                               
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Loop On                                     
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9844           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              335            vph                 
Length of first accel/decel lane            660            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     238            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   850            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9844        335         238       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2591        88          63        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10466       356         253       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.468   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3725   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8322          9600            No                    
      FO                                                                       
     v                     4081          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   33.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.519                        
                                              S                                
Space mean speed in ramp influence area,     S  = 55.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.6    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/10                                               
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10123          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              238            vph                 
Length of first accel/decel lane            530            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     335            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   850            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10123       238         335       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2664        63          88        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10762       253         356       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.317   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2623   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8515          9600            No                    
      FO                                                                       
     v                     2876          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.342                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9943           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              935            vph                 
Length of first accel/decel lane            160            ft                  
Length of second accel/decel lane           710            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1418           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1680           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9943        935         1418      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2617        246         373       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10571       994         1508      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2934   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8457          9600            No                    
      Fi   F                                                                   
     v                     2934          4400            No                    
      12                                                                       
     v  = v - v            7463          9600            No                    
      FO   F   R                                                               
     v                     994           4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   20.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.387                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9164           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1418           vph                 
Length of first accel/decel lane            1280           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     935            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1680           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9164        1418        935       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2412        373         246       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9743        1508        994       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.346   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2509   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8751          9600            No                    
      FO                                                                       
     v                     4017          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.422                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.7    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Fairview Rd & Harbor Blvd                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9734           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              2975           vph                 
Length of first accel/decel lane            170            ft                  
Length of second accel/decel lane           1060           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9734        2975                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2562        783                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          10349       3163                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4493   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8280          9600            No                    
      Fi   F                                                                   
     v                     4493          4400            Yes                   
      12                                                                       
     v  = v - v            5117          9600            No                    
      FO   F   R                                                               
     v                     3163          3800            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   30.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.713                        
                                              S                                
Space mean speed in ramp influence area,     S  = 50.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           7681           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              743            vph                 
Length of first accel/decel lane            670            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     502            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1730           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7681        743         502       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2021        196         132       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          8166        790         534       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.285   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1664   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     6629          9600            No                    
      FO                                                                       
     v                     2454          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   20.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.306                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11409          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              788            vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane           330            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1339           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1330           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11409       788         1339      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3002        207         352       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12130       838         1424      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3143   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9704          9600            Yes                   
      Fi   F                                                                   
     v                     3143          4400            No                    
      12                                                                       
     v  = v - v            8866          9600            No                    
      FO   F   R                                                               
     v                     838           4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   25.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.373                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 67.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.9    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11348          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1371           vph                 
Length of first accel/decel lane            710            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1295           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2250           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11348       1371        1295      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2986        361         341       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12065       1458        1377      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.211   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2023   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     11023         9600            Yes                   
      FO                                                                       
     v                     3481          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.384                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.0    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/10                                               
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Fairview Rd & Harbor Blvd                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10322          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              3512           vph                 
Length of first accel/decel lane            170            ft                  
Length of second accel/decel lane           1060           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10322       3512                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2716        924                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          10974       3734                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5046   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8780          9600            No                    
      Fi   F                                                                   
     v                     5046          4400            Yes                   
      12                                                                       
     v  = v - v            5046          9600            No                    
      FO   F   R                                                               
     v                     3734          3800            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   35.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.764                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/10                                               
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8560           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              707            vph                 
Length of first accel/decel lane            670            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     603            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1730           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8560        707         603       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2253        186         159       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9101        752         641       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.290   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1913   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7353          9600            No                    
      FO                                                                       
     v                     2665          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   21.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.317                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8892           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              844            vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane           330            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     747            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1330           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8892        844         747       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2340        222         197       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9454        897         794       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2630   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7564          9600            No                    
      Fi   F                                                                   
     v                     2630          4400            No                    
      12                                                                       
     v  = v - v            6667          9600            No                    
      FO   F   R                                                               
     v                     897           4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   21.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.379                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 66.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9074           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1043           vph                 
Length of first accel/decel lane            710            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     935            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2250           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9074        1043        935       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2388        274         246       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9647        1109        994       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.255   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1823   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8256          9600            No                    
      FO                                                                       
     v                     2932          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.330                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.1    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8300           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              502            vph                 
Length of first accel/decel lane            640            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     743            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1730           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8300        502         743       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2184        132         196       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          8824        534         790       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2760   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     6858          9600            No                    
      FO                                                                       
     v                     3294          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.394                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 65.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Hyland Ave                                             
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8718           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              553            vph                 
Length of first accel/decel lane            770            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     502            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1880           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8718        553         502       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2294        146         132       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9269        588         534       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.335   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2268   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7357          9600            No                    
      FO                                                                       
     v                     2856          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.320                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.6    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12389          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1202           vph                 
Length of first accel/decel lane            180            ft                  
Length of second accel/decel lane           1475           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     968            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1425           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12389       1202        968       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3260        316         255       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13171       1278        1029      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3685   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10537         9600            Yes                   
      Fi   F                                                                   
     v                     3685          4400            No                    
      12                                                                       
     v  = v - v            9259          9600            No                    
      FO   F   R                                                               
     v                     1278          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   19.4    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.413                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 67.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.9    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11388          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              968            vph                 
Length of first accel/decel lane            530            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1339           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1220           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11388       968         1339      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2997        255         352       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12107       1029        1424      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.220   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2118   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10636         9600            Yes                   
      FO                                                                       
     v                     3147          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.364                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10452          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1339           vph                 
Length of first accel/decel lane            850            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     968            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1220           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10452       1339        968       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2751        352         255       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11112       1424        1029      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.250   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2157   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10036         9600            Yes                   
      FO                                                                       
     v                     3581          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.385                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 57.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.4    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/10                                               
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Harbor Blvd.                                           
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9149           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              603            vph                 
Length of first accel/decel lane            640            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     707            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1730           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9149        603         707       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2408        159         186       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9727        641         752       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.423   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3058   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7868          9600            No                    
      FO                                                                       
     v                     3699          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   30.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.447                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/10                                               
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Hyland Ave                                             
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9652           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              933            vph                 
Length of first accel/decel lane            770            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     603            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1880           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9652        933         603       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2540        246         159       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10262       992         641       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.285   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2209   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8754          9600            No                    
      FO                                                                       
     v                     3201          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.347                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9829           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1132           vph                 
Length of first accel/decel lane            180            ft                  
Length of second accel/decel lane           1475           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1039           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1425           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9829        1132        1039      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2587        298         273       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10450       1203        1105      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3064   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8360          9600            No                    
      Fi   F                                                                   
     v                     3064          4400            No                    
      12                                                                       
     v  = v - v            7157          9600            No                    
      FO   F   R                                                               
     v                     1203          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   14.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.406                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.6    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8886           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1039           vph                 
Length of first accel/decel lane            530            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     747            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1220           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8886        1039        747       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2338        273         197       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9447        1105        794       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.211   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1466   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8052          9600            No                    
      FO                                                                       
     v                     2571          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   21.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.324                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8359           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              747            vph                 
Length of first accel/decel lane            850            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1039           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1220           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8359        747         1039      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2200        197         273       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          8887        794         1105      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.329   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2102   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7181          9600            No                    
      FO                                                                       
     v                     2896          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.315                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.9    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9179           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              1573           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane           1550           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     273            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1460           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9179        1573        273       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2416        414         72        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9759        1672        290       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3267   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7808          9600            No                    
      Fi   F                                                                   
     v                     3267          4400            No                    
      12                                                                       
     v  = v - v            6136          9600            No                    
      FO   F   R                                                               
     v                     1672          3800            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   15.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.578                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.0    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           7868           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              273            vph                 
Length of first accel/decel lane            900            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1573           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1460           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        7868        273         1573      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2071        72          414       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          8365        290         1672      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.405   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2420   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     6271          9600            No                    
      FO                                                                       
     v                     2710          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   20.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.299                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 65.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.7    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11055          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              474            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     949            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1410           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11055       474         949       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2909        125         250       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11753       504         1009      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4384   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9403          9600            No                    
      Fi   F                                                                   
     v                     4384          4400            No                    
      12                                                                       
     v  = v - v            8899          9600            No                    
      FO   F   R                                                               
     v                     504           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   40.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.343                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.6    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10660          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              949            vph                 
Length of first accel/decel lane            550            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1126           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   550            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10660       949         1126      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2805        250         296       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11333       1009        1197      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.337   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2977   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9842          9600            Yes                   
      FO                                                                       
     v                     3986          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   32.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.503                        
                                              S                                
Space mean speed in ramp influence area,     S  = 55.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11451          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1126           vph                 
Length of first accel/decel lane            640            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     949            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   550            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11451       1126        949       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3013        296         250       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12174       1197        1009      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.227   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2194   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10871         9600            Yes                   
      FO                                                                       
     v                     3391          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.379                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.2    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/10                                               
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10429          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              2097           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane           1550           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     668            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1460           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10429       2097        668       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2744        552         176       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11088       2229        710       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3956   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8871          9600            No                    
      Fi   F                                                                   
     v                     3956          4400            No                    
      12                                                                       
     v  = v - v            6642          9600            No                    
      FO   F   R                                                               
     v                     2229          3800            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   21.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.629                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/10                                               
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8682           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              668            vph                 
Length of first accel/decel lane            900            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     2097           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1460           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8682        668         2097      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2285        176         552       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9230        710         2229      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.352   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2369   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7440          9600            No                    
      FO                                                                       
     v                     3079          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.325                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.7    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8520           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              429            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1230           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1410           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8520        429         1230      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2242        113         324       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9058        456         1308      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3417   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7247          9600            No                    
      Fi   F                                                                   
     v                     3417          4400            No                    
      12                                                                       
     v  = v - v            6791          9600            No                    
      FO   F   R                                                               
     v                     456           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   32.4    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.339                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 66.6    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8163           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1230           vph                 
Length of first accel/decel lane            550            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     770            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   550            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8163        1230        770       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2148        324         203       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          8679        1308        819       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.300   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1851   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7487          9600            No                    
      FO                                                                       
     v                     3159          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.385                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9188           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              770            vph                 
Length of first accel/decel lane            640            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1230           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   550            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9188        770         1230      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2418        203         324       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9768        819         1308      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.274   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1991   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8087          9600            No                    
      FO                                                                       
     v                     2810          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.328                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.2    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8096           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              1204           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane           2000           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     775            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8096        1204        775       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2131        317         204       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          8607        1280        824       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2738   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                6886          9600            No                    
      Fi   F                                                                   
     v                     2738          4400            No                    
      12                                                                       
     v  = v - v            5606          9600            No                    
      FO   F   R                                                               
     v                     1280          3800            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   7.3     pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence A                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.543                        
                                              S                                
Space mean speed in ramp influence area,     S  = 54.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/10                                               
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8511           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              775            vph                 
Length of first accel/decel lane            520            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     339            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1320           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8511        775         339       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2240        204         89        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9049        824         360       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.347   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2271   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7373          9600            No                    
      FO                                                                       
     v                     3095          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.381                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.0    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/10                                               
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9286           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              339            vph                 
Length of first accel/decel lane            660            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     775            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1320           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9286        339         775       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2444        89          204       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9872        360         824       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.336   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2479   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7732          9600            No                    
      FO                                                                       
     v                     2839          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.328                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11654          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              820            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1325           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1450           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11654       820         1325      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3067        216         349       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12390       872         1409      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4813   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9912          9600            Yes                   
      Fi   F                                                                   
     v                     4813          4400            Yes                   
      12                                                                       
     v  = v - v            9040          9600            No                    
      FO   F   R                                                               
     v                     872           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   44.4    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.376                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10834          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1325           vph                 
Length of first accel/decel lane            550            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     820            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1450           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10834       1325        820       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2851        349         216       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11518       1409        872       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.287   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2588   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10427         9600            Yes                   
      FO                                                                       
     v                     3997          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   32.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.506                        
                                              S                                
Space mean speed in ramp influence area,     S  = 55.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12159          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1107           vph                 
Length of first accel/decel lane            2000           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1325           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2430           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12159       1107        1325      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3200        291         349       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12927       1177        1409      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.566   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  5904   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     11604         9600            Yes                   
      FO                                                                       
     v                     7081          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   47.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 4.779                        
                                              S                                
Space mean speed in ramp influence area,     S  = -63.8   mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  =         mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9238           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              1395           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane           2000           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     861            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9238        1395        861       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2431        367         227       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9821        1483        915       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3140   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7857          9600            No                    
      Fi   F                                                                   
     v                     3140          4400            No                    
      12                                                                       
     v  = v - v            6374          9600            No                    
      FO   F   R                                                               
     v                     1483          3800            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   10.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.561                        
                                              S                                
Space mean speed in ramp influence area,     S  = 54.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/10                                               
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9691           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              861            vph                 
Length of first accel/decel lane            520            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     357            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1320           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9691        861         357       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2550        227         94        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10303       915         380       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.335   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2617   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8718          9600            No                    
      FO                                                                       
     v                     3532          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   29.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.428                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/10                                               
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10552          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              357            vph                 
Length of first accel/decel lane            660            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     861            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1320           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10552       357         861       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2777        94          227       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11218       380         915       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.334   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2910   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9098          9600            No                    
      FO                                                                       
     v                     3290          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.366                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9707           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              950            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     723            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1450           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9707        950         723       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2554        250         190       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10320       1010        769       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4169   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8256          9600            No                    
      Fi   F                                                                   
     v                     4169          4400            No                    
      12                                                                       
     v  = v - v            7246          9600            No                    
      FO   F   R                                                               
     v                     1010          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   38.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.389                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.1    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8757           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              723            vph                 
Length of first accel/decel lane            550            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     950            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1450           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8757        723         950       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2304        190         250       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9310        769         1010      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.367   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2499   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7579          9600            No                    
      FO                                                                       
     v                     3268          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.396                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.7    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9480           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              744            vph                 
Length of first accel/decel lane            2000           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     723            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2430           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9480        744         723       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2495        196         190       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10079       791         769       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.614   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  4657   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8370          9600            No                    
      FO                                                                       
     v                     5448          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   35.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 1.047                        
                                              S                                
Space mean speed in ramp influence area,     S  = 40.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 66.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 47.1    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/10                                               
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9625           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              505            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     236            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9625        505         236       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2533        133         62        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10233       537         251       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3872   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8187          9600            No                    
      Fi   F                                                                   
     v                     3872          4400            No                    
      12                                                                       
     v  = v - v            7650          9600            No                    
      FO   F   R                                                               
     v                     537           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   36.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.606                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.7    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/10                                               
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Magnolia Ave & Warner Ave                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9120           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              236            vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     505            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9120        236         505       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2400        62          133       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9696        251         537       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3524   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7757          9600            No                    
      Fi   F                                                                   
     v                     3524          4400            No                    
      12                                                                       
     v  = v - v            7506          9600            No                    
      FO   F   R                                                               
     v                     251           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   33.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.321                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 66.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/10                                               
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct (Warner)                          
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8884           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              534            vph                 
Length of first accel/decel lane            630            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     236            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1950           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8884        534         236       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2338        141         62        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9445        568         251       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.303   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2104   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7513          9600            No                    
      FO                                                                       
     v                     2672          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.321                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/10                                               
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On (Magnolia)                               
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9518           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              860            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     534            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9518        860         534       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2505        226         141       v     
Trucks and buses                       2           2           0         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       1.000           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10119       914         562       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.208   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1582   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8533          9600            No                    
      FO                                                                       
     v                     2496          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   21.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.331                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.6    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10480          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              554            vph                 
Length of first accel/decel lane            130            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     522            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1260           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10480       554         522       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2758        146         137       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11142       589         555       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4219   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8914          9600            No                    
      Fi   F                                                                   
     v                     4219          4400            No                    
      12                                                                       
     v  = v - v            8325          9600            No                    
      FO   F   R                                                               
     v                     589           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   39.4    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.351                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.7    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9926           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              522            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     554            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1260           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9926        522         554       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2612        137         146       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10553       555         589       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3994   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8443          9600            No                    
      Fi   F                                                                   
     v                     3994          4400            No                    
      12                                                                       
     v  = v - v            7888          9600            No                    
      FO   F   R                                                               
     v                     555           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   37.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.348                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.9    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9404           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1059           vph                 
Length of first accel/decel lane            470            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1391           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9404        1059        1391      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2475        279         366       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9998        1126        1479      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.194   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1451   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8624          9600            No                    
      FO                                                                       
     v                     2577          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.330                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.6    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct(Magnolia)                         
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10263          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1391           vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1059           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10263       1391        1059      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2701        366         279       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10911       1479        1126      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.177   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1486   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9890          9600            Yes                   
      FO                                                                       
     v                     2965          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.344                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 56.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.6    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/10                                               
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10909          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              781            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     673            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10909       781         673       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2871        206         177       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11598       830         716       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4514   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9279          9600            No                    
      Fi   F                                                                   
     v                     4514          4400            Yes                   
      12                                                                       
     v  = v - v            8449          9600            No                    
      FO   F   R                                                               
     v                     830           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   41.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.633                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.6    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/10                                               
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10128          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              673            vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     781            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10128       673         781       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2665        177         206       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10768       716         830       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4160   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8615          9600            No                    
      Fi   F                                                                   
     v                     4160          4400            No                    
      12                                                                       
     v  = v - v            7899          9600            No                    
      FO   F   R                                                               
     v                     716           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   38.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.362                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.6    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/10                                               
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct (Warner)                          
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9455           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              856            vph                 
Length of first accel/decel lane            630            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     673            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1950           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9455        856         673       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2488        225         177       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10052       910         716       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1965   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8462          9600            No                    
      FO                                                                       
     v                     2875          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.333                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.6    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/10                                               
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On (Magnolia)                               
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10511          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              568            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     856            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10511       568         856       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2766        149         225       v     
Trucks and buses                       2           2           0         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       1.000           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11175       604         901       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.246   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2137   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9279          9600            No                    
      FO                                                                       
     v                     2741          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.344                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 57.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10277          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1141           vph                 
Length of first accel/decel lane            130            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     574            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1260           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10277       1141        574       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2704        300         151       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10926       1213        610       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4495   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8741          9600            No                    
      Fi   F                                                                   
     v                     4495          4400            Yes                   
      12                                                                       
     v  = v - v            7528          9600            No                    
      FO   F   R                                                               
     v                     1213          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   41.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.407                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.6    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9136           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              574            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1141           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1260           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9136        574         1141      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2404        151         300       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9713        610         1213      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3732   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7771          9600            No                    
      Fi   F                                                                   
     v                     3732          4400            No                    
      12                                                                       
     v  = v - v            7161          9600            No                    
      FO   F   R                                                               
     v                     610           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   35.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.353                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 66.1    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8562           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              363            vph                 
Length of first accel/decel lane            470            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     732            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8562        363         732       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2253        96          193       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9103        386         778       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.286   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1888   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     6989          9600            No                    
      FO                                                                       
     v                     2274          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   20.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.317                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct(Magnolia)                         
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8975           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              732            vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     363            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8975        732         363       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2362        193         96        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9542        778         386       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.264   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1861   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7820          9600            No                    
      FO                                                                       
     v                     2639          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.323                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.5    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10378          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1595           vph                 
Length of first accel/decel lane            190            ft                  
Length of second accel/decel lane           2030           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     828            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2070           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10378       1595        828       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2731        420         218       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11033       1696        880       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3550   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8827          9600            No                    
      Fi   F                                                                   
     v                     3550          4400            No                    
      12                                                                       
     v  = v - v            7131          9600            No                    
      FO   F   R                                                               
     v                     1696          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   13.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.451                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/10                                               
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8783           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              828            vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     289            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1090           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8783        828         289       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2311        218         76        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9338        880         307       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.366   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2506   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7718          9600            No                    
      FO                                                                       
     v                     3386          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.407                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/10                                               
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9611           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              289            vph                 
Length of first accel/decel lane            890            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     828            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1090           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9611        289         828       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2529        76          218       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10218       307         880       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.400   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3087   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8025          9600            No                    
      FO                                                                       
     v                     3394          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.357                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9692           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              968            vph                 
Length of first accel/decel lane            70             ft                  
Length of second accel/decel lane           200            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9692        968                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2551        255                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          10304       1029                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2905   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8244          9600            No                    
      Fi   F                                                                   
     v                     2905          4400            No                    
      12                                                                       
     v  = v - v            7215          9600            No                    
      FO   F   R                                                               
     v                     1029          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   26.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.391                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.9    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8724           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              758            vph                 
Length of first accel/decel lane            1040           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     998            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1040           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8724        758         998       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2296        199         263       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9275        806         1061      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.375   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2539   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7581          9600            No                    
      FO                                                                       
     v                     3345          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.338                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9482           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              998            vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     758            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1040           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9482        998         758       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2495        263         199       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10081       1061        806       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.229   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1735   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8642          9600            No                    
      FO                                                                       
     v                     2796          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.333                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.0    mph                  
_______________________________________________________________________________
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PM Peak Hour 
 
 

 
 
 
 
 

 
 
 
 
 



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11079          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1893           vph                 
Length of first accel/decel lane            190            ft                  
Length of second accel/decel lane           2030           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1002           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2070           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11079       1893        1002      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2916        498         264       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11779       2013        1065      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3940   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9424          9600            No                    
      Fi   F                                                                   
     v                     3940          4400            No                    
      12                                                                       
     v  = v - v            7411          9600            No                    
      FO   F   R                                                               
     v                     2013          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   16.4    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.479                        
                                              S                                
Space mean speed in ramp influence area,     S  = 56.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.7    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/10                                               
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9186           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1002           vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     277            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1090           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9186        1002        277       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2417        264         73        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9766        1065        294       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.343   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2495   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8331          9600            No                    
      FO                                                                       
     v                     3560          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   29.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.429                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.7    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/10                                               
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10188          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              277            vph                 
Length of first accel/decel lane            890            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1002           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1090           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10188       277         1002      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2681        73          264       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10831       294         1065      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.402   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3345   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8625          9600            No                    
      FO                                                                       
     v                     3639          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.389                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10108          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1508           vph                 
Length of first accel/decel lane            70             ft                  
Length of second accel/decel lane           200            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10108       1508                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2660        397                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          10746       1603                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3421   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8597          9600            No                    
      Fi   F                                                                   
     v                     3421          4400            No                    
      12                                                                       
     v  = v - v            6994          9600            No                    
      FO   F   R                                                               
     v                     1603          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   30.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.442                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8600           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              897            vph                 
Length of first accel/decel lane            1040           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     780            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1040           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8600        897         780       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2263        236         205       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9143        954         829       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.356   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2366   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7597          9600            No                    
      FO                                                                       
     v                     3320          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.335                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9497           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              780            vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     897            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1040           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9497        780         897       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2499        205         236       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10097       829         954       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.258   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1959   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8426          9600            No                    
      FO                                                                       
     v                     2788          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.332                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.5    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/10                                               
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9900           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              866            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     826            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2020           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9900        866         826       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2605        228         217       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10525       921         878       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4191   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8420          9600            No                    
      Fi   F                                                                   
     v                     4191          4400            No                    
      12                                                                       
     v  = v - v            7499          9600            No                    
      FO   F   R                                                               
     v                     921           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   39.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.641                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.6    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/10                                               
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9034           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              826            vph                 
Length of first accel/decel lane            510            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     866            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2020           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9034        826         866       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2377        217         228       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9605        878         921       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.336   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2384   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7983          9600            No                    
      FO                                                                       
     v                     3262          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.397                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.3    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10130          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1041           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10130       1041                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2666        274                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          10770       1107                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4381   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8616          9600            No                    
      Fi   F                                                                   
     v                     4381          4400            No                    
      12                                                                       
     v  = v - v            7509          9600            No                    
      FO   F   R                                                               
     v                     1107          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   40.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.398                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On                                          
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8789           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              903            vph                 
Length of first accel/decel lane            620            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8789        903                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2313        238                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          9344        960                   pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.251   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1721   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7804          9600            No                    
      FO                                                                       
     v                     2681          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.322                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.6    mph                  
_______________________________________________________________________________
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PM Peak Hour 
 
 

 
 
 
 
 

 
 
 
 
 



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/10                                               
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10465          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              769            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     885            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2020           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10465       769         885       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2754        202         233       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11126       818         941       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4342   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8901          9600            No                    
      Fi   F                                                                   
     v                     4342          4400            No                    
      12                                                                       
     v  = v - v            8083          9600            No                    
      FO   F   R                                                               
     v                     818           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   40.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.632                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/10                                               
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9696           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              885            vph                 
Length of first accel/decel lane            510            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     769            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2020           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9696        885         769       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2552        233         202       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10308       941         818       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.328   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2558   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8749          9600            No                    
      FO                                                                       
     v                     3499          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   29.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.425                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off                                         
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10090          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              943            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10090       943                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2655        248                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          10727       1003                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4307   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8582          9600            No                    
      Fi   F                                                                   
     v                     4307          4400            No                    
      12                                                                       
     v  = v - v            7579          9600            No                    
      FO   F   R                                                               
     v                     1003          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   40.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.388                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.1    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On                                          
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8897           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1211           vph                 
Length of first accel/decel lane            620            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8897        1211                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2341        319                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          9459        1287                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.211   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1465   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8246          9600            No                    
      FO                                                                       
     v                     2752          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.326                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.8    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/10                                               
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9960           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              752            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     970            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1940           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9960        752         970       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2621        198         255       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10589       799         1031      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4144   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8472          9600            No                    
      Fi   F                                                                   
     v                     4144          4400            No                    
      12                                                                       
     v  = v - v            7673          9600            No                    
      FO   F   R                                                               
     v                     799           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   38.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.630                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.9    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/10                                               
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9208           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              970            vph                 
Length of first accel/decel lane            510            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     752            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1940           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9208        970         752       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2423        255         198       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9790        1031        799       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.215   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1569   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8321          9600            No                    
      FO                                                                       
     v                     2600          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.328                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.3    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9998           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              367            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     269            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   960            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9998        367         269       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2631        97          71        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10629       390         286       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3928   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8504          9600            No                    
      Fi   F                                                                   
     v                     3928          4400            No                    
      12                                                                       
     v  = v - v            8114          9600            No                    
      FO   F   R                                                               
     v                     390           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   36.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.333                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 66.2    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9631           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              269            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     367            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   960            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9631        269         367       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2534        71          97        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10239       286         390       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3733   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8192          9600            No                    
      Fi   F                                                                   
     v                     3733          4400            No                    
      12                                                                       
     v  = v - v            7906          9600            No                    
      FO   F   R                                                               
     v                     286           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   35.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.584                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9362           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              768            vph                 
Length of first accel/decel lane            570            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     269            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1780           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9362        768         269       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2464        202         71        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9953        817         286       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.257   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1915   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8270          9600            No                    
      FO                                                                       
     v                     2732          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.330                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.7    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/10                                               
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10881          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              931            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     909            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1940           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10881       931         909       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2863        245         239       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11568       990         966       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4594   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9255          9600            No                    
      Fi   F                                                                   
     v                     4594          4400            Yes                   
      12                                                                       
     v  = v - v            8265          9600            No                    
      FO   F   R                                                               
     v                     990           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   42.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.647                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.2    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/10                                               
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9950           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              909            vph                 
Length of first accel/decel lane            510            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     931            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1940           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9950        909         931       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2618        239         245       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10578       966         990       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.223   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1805   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9044          9600            No                    
      FO                                                                       
     v                     2771          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.337                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9792           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              435            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     235            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   960            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9792        435         235       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2577        114         62        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10410       462         250       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3892   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8328          9600            No                    
      Fi   F                                                                   
     v                     3892          4400            No                    
      12                                                                       
     v  = v - v            7866          9600            No                    
      FO   F   R                                                               
     v                     462           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   36.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.340                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 66.1    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9357           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              235            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     435            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   960            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9357        235         435       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2462        62          114       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9948        250         462       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3611   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7959          9600            No                    
      Fi   F                                                                   
     v                     3611          4400            No                    
      12                                                                       
     v  = v - v            7709          9600            No                    
      FO   F   R                                                               
     v                     250           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   34.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.581                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9122           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              968            vph                 
Length of first accel/decel lane            570            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     235            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1780           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9122        968         235       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2401        255         62        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9698        1029        250       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.230   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1658   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8227          9600            No                    
      FO                                                                       
     v                     2687          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.327                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.7    mph                  
_______________________________________________________________________________
                                                                               



 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Bolsa Chica Road & Garden Grove Boulevard 
 

Ramps and Ramp‐Freeway Junction  
Level of Service Analysis Worksheets 

 
 

 

 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

AM Peak Hour 
 
 
 

 
 
 
 

 
 
 
 
 



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/10                                               
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Valley View & Garden Grove                             
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10178          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              901            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10178       901                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2678        237                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          10821       958                   pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4315   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8657          9600            No                    
      Fi   F                                                                   
     v                     4315          4400            No                    
      12                                                                       
     v  = v - v            7699          9600            No                    
      FO   F   R                                                               
     v                     958           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   40.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.384                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.1    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Bolsa Chica Rd                                         
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10258          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1204           vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane           850            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     5221           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1430           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10258       1204        5221      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2699        317         1374      v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10906       1280        5551      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3216   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8725          9600            No                    
      Fi   F                                                                   
     v                     3216          4400            No                    
      12                                                                       
     v  = v - v            7445          9600            No                    
      FO   F   R                                                               
     v                     1280          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   21.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.413                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.2    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Bolsa Chica Rd                                         
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9054           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              944            vph                 
Length of first accel/decel lane            510            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1204           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1770           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9054        944         1204      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2383        248         317       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9626        1004        1280      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.320   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2279   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8130          9600            No                    
      FO                                                                       
     v                     3283          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.399                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.1    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/10                                               
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Valley View & Garden Grove                             
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10859          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1252           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10859       1252                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2858        329                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          11545       1331                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4778   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9236          9600            No                    
      Fi   F                                                                   
     v                     4778          4400            Yes                   
      12                                                                       
     v  = v - v            7905          9600            No                    
      FO   F   R                                                               
     v                     1331          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   44.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.418                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.2    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Bolsa Chica Rd                                         
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9671           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1024           vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane           850            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     5494           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1430           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9671        1024        5494      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2545        269         1446      v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10282       1089        5841      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2945   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8226          9600            No                    
      Fi   F                                                                   
     v                     2945          4400            No                    
      12                                                                       
     v  = v - v            7137          9600            No                    
      FO   F   R                                                               
     v                     1089          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   19.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.396                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Bolsa Chica Rd                                         
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           8647           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1145           vph                 
Length of first accel/decel lane            510            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1024           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1770           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        8647        1145        1024      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2276        301         269       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9193        1217        1089      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.293   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1962   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7910          9600            No                    
      FO                                                                       
     v                     3179          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.389                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.4    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/10                                               
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10958          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              769            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     819            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1580           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10958       769         819       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2884        202         216       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11650       818         871       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4525   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9320          9600            No                    
      Fi   F                                                                   
     v                     4525          4400            Yes                   
      12                                                                       
     v  = v - v            8502          9600            No                    
      FO   F   R                                                               
     v                     818           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   41.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.372                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.1    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10409          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              819            vph                 
Length of first accel/decel lane            1520           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     769            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1580           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10409       819         769       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2739        216         202       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11066       871         818       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.787   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  6740   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9437          9600            No                    
      FO                                                                       
     v                     7611          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   54.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 8.124                        
                                              S                                
Space mean speed in ramp influence area,     S  = -157.5  mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 68.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  =         mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11060          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              944            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane           1620           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     939            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11060       944         939       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2911        248         247       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11759       1004        998       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3189   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9408          9600            No                    
      Fi   F                                                                   
     v                     3189          4400            No                    
      12                                                                       
     v  = v - v            8404          9600            No                    
      FO   F   R                                                               
     v                     1004          3500            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   14.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.648                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 68.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10386          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              939            vph                 
Length of first accel/decel lane            620            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     944            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10386       939         944       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2733        247         248       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11042       998         1004      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.247   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2107   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9540          9600            No                    
      FO                                                                       
     v                     3105          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.352                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.7    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/10                                               
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10938          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1096           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1013           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1580           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10938       1096        1013      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2878        288         267       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11629       1165        1077      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4714   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9304          9600            No                    
      Fi   F                                                                   
     v                     4714          4400            Yes                   
      12                                                                       
     v  = v - v            8139          9600            No                    
      FO   F   R                                                               
     v                     1165          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   43.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.403                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10155          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1013           vph                 
Length of first accel/decel lane            1520           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1096           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1580           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10155       1013        1096      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2672        267         288       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10796       1077        1165      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.761   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  6314   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9373          9600            No                    
      FO                                                                       
     v                     7391          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   53.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 6.568                        
                                              S                                
Space mean speed in ramp influence area,     S  = -113.9  mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 68.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  =         mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10884          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              1191           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane           1620           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1119           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10884       1191        1119      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2864        313         294       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11571       1266        1190      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3344   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9257          9600            No                    
      Fi   F                                                                   
     v                     3344          4400            No                    
      12                                                                       
     v  = v - v            7991          9600            No                    
      FO   F   R                                                               
     v                     1266          3500            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   15.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.672                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.4    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/08/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2020 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10033          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1119           vph                 
Length of first accel/decel lane            620            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1191           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10033       1119        1191      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2640        294         313       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10667       1190        1266      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.223   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1819   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9357          9600            No                    
      FO                                                                       
     v                     3009          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.344                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.9    mph                  
_______________________________________________________________________________
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I‐405 Northbound 
Seal Beach Boulevard to SR‐22 Westbound 

Weaving Analysis 
 

 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/27/2010                                             
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-405 Northbound                                       
Weaving Location:       Btn Seal Beach and WB SR-22                            
Jurisdiction:                                                                  
Analysis Year:          2020 ALT 3                                             
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  3                                  
Weaving segment length, L                   1950           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.37                               
Weaving ratio, R                            0.34                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              2962    200     1202    619     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                779     53      316     163     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           3149    212     1277    658     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.67         0.52                       
Weaving and non-weaving speeds, Si     50.85        54.53                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.19                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               53.12  mph                              
Weaving segment density, D             33.23  pc/mi/ln                         
Level of service, LOS                  D                                       
Capacity of base condition, cb         6524   pc/h                             
Capacity as a 15-minute flow rate, c   6459   pc/h                             
Capacity as a full-hour volume, ch     6136   pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1935           4000            a        
Average flow rate (pcphpl)             1765           2400            b        
Volume ratio, VR                       0.37           0.80            c        
Weaving ratio, R                       0.34            N/A            d        
Weaving length (ft)                    1950           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/27/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-405 Northbound                                       
Weaving Location:       Btn Seal Beach and WB SR-22                            
Jurisdiction:                                                                  
Analysis Year:          2020 ALT 3                                             
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  3                                  
Weaving segment length, L                   1950           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.50                               
Weaving ratio, R                            0.32                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              2343    200     1719    813     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                617     53      452     214     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           2490    212     1827    864     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.84         0.92                       
Weaving and non-weaving speeds, Si     47.65        46.19                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.75                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               46.91  mph                              
Weaving segment density, D             38.32  pc/mi/ln                         
Level of service, LOS                  E                                       
Capacity of base condition, cb         5894   pc/h                             
Capacity as a 15-minute flow rate, c   5836   pc/h                             
Capacity as a full-hour volume, ch     5544   pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  2691           4000            a        
Average flow rate (pcphpl)             1797           2400            b        
Volume ratio, VR                       0.50           0.80            c        
Weaving ratio, R                       0.32            N/A            d        
Weaving length (ft)                    1950           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

I‐405 Southbound 
SR‐22 Eastbound to Seal Beach Boulevard 

Weaving Analysis 
 

 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/25/2010                                             
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Btn EB SR-22 and Seal Beach                            
Jurisdiction:                                                                  
Analysis Year:          2020 ALT 3                                             
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  3                                  
Weaving segment length, L                   2000           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.34                               
Weaving ratio, R                            0.45                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1390    1764    744     918     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                366     464     196     242     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1477    1875    790     975     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.63         0.45                       
Weaving and non-weaving speeds, Si     51.85        56.34                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.09                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               54.71  mph                              
Weaving segment density, D             31.18  pc/mi/ln                         
Level of service, LOS                  D                                       
Capacity of base condition, cb         6655   pc/h                             
Capacity as a 15-minute flow rate, c   6589   pc/h                             
Capacity as a full-hour volume, ch     6260   pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1765           4000            a        
Average flow rate (pcphpl)             1705           2400            b        
Volume ratio, VR                       0.34           0.80            c        
Weaving ratio, R                       0.45            N/A            d        
Weaving length (ft)                    2000           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/27/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Btn EB SR-22 and Seal Beach                            
Jurisdiction:                                                                  
Analysis Year:          2020 ALT 3                                             
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  3                                  
Weaving segment length, L                   2000           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.47                               
Weaving ratio, R                            0.41                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1046    1636    991     1431    veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                275     431     261     377     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1112    1739    1053    1521    pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.80         0.83                       
Weaving and non-weaving speeds, Si     48.31        47.77                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.64                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               48.03  mph                              
Weaving segment density, D             37.65  pc/mi/ln                         
Level of service, LOS                  E                                       
Capacity of base condition, cb         6025   pc/h                             
Capacity as a 15-minute flow rate, c   5965   pc/h                             
Capacity as a full-hour volume, ch     5667   pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  2574           4000            a        
Average flow rate (pcphpl)             1808           2400            b        
Volume ratio, VR                       0.47           0.80            c        
Weaving ratio, R                       0.41            N/A            d        
Weaving length (ft)                    2000           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

I‐405 Southbound 
Harbor Boulevard to Fairview Road 

Weaving Analysis 
 

 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/27/2010                                             
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Btn Harbor and Fairview                                
Jurisdiction:                                                                  
Analysis Year:          2020 ALT 3                                             
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1480           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.54                               
Weaving ratio, R                            0.28                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1562    0       528     1339    veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                411     0       139     352     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1660    0       561     1423    pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           1.04         1.29                       
Weaving and non-weaving speeds, Si     44.46        41.25                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.37                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               42.94  mph                              
Weaving segment density, D             42.43  pc/mi/ln                         
Level of service, LOS                  E                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1984           4000            a        
Average flow rate (pcphpl)             1822           2400            b        
Volume ratio, VR                       0.54           0.80            c        
Weaving ratio, R                       0.28            N/A            d        
Weaving length (ft)                    1480           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/27/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Btn Harbor and Fairview                                
Jurisdiction:                                                                  
Analysis Year:          2020 ALT 3                                             
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1480           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.54                               
Weaving ratio, R                            0.43                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1107    0       565     747     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                291     0       149     197     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1176    0       600     794     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.81         0.90                       
Weaving and non-weaving speeds, Si     48.16        46.59                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.31                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               47.43  mph                              
Weaving segment density, D             27.09  pc/mi/ln                         
Level of service, LOS                  C                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1394           4000            a        
Average flow rate (pcphpl)             1285           2400            b        
Volume ratio, VR                       0.54           0.80            c        
Weaving ratio, R                       0.43            N/A            d        
Weaving length (ft)                    1480           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SR‐73 Northbound 
Bear Street to Fairview Road 

Weaving Analysis 
 

 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         3/24/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  SR-73 Northbound                                       
Weaving Location:       Btn Bear and Fairview                                  
Jurisdiction:                                                                  
Analysis Year:          2020 ALT 3                                             
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1170           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.56                               
Weaving ratio, R                            0.42                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              790     0       592     423     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                208     0       156     111     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           839     0       629     449     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.76         0.82                       
Weaving and non-weaving speeds, Si     49.04        48.06                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.40                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               48.60  mph                              
Weaving segment density, D             19.72  pc/mi/ln                         
Level of service, LOS                  B                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1078           4000            a        
Average flow rate (pcphpl)             958            2400            b        
Volume ratio, VR                       0.56           0.80            c        
Weaving ratio, R                       0.42            N/A            d        
Weaving length (ft)                    1170           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         3/24/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  SR-73 Northbound                                       
Weaving Location:       Btn Bear and Fairview                                  
Jurisdiction:                                                                  
Analysis Year:          2020 ALT 3                                             
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1170           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.45                               
Weaving ratio, R                            0.42                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1264    0       590     431     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                333     0       155     113     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1343    0       627     458     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.76         0.65                       
Weaving and non-weaving speeds, Si     49.09        51.34                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.12                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               50.31  mph                              
Weaving segment density, D             24.13  pc/mi/ln                         
Level of service, LOS                  C                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1085           4000            a        
Average flow rate (pcphpl)             1214           2400            b        
Volume ratio, VR                       0.45           0.80            c        
Weaving ratio, R                       0.42            N/A            d        
Weaving length (ft)                    1170           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SR‐73 Southbound 
Fairview Road to Bear Street 

Weaving Analysis 
 

 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         3/24/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  SR-73 Southbound                                       
Weaving Location:       Btn Fairview and Bear                                  
Jurisdiction:                                                                  
Analysis Year:          2020 ALT 3                                             
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1170           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.44                               
Weaving ratio, R                            0.49                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              723     457     469     457     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                190     120     123     120     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           768     485     498     485     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.71         0.58                       
Weaving and non-weaving speeds, Si     50.09        52.93                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.09                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               51.64  mph                              
Weaving segment density, D             21.65  pc/mi/ln                         
Level of service, LOS                  C                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  983            4000            a        
Average flow rate (pcphpl)             1118           2400            b        
Volume ratio, VR                       0.44           0.80            c        
Weaving ratio, R                       0.49            N/A            d        
Weaving length (ft)                    1170           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         3/24/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  SR-73 Southbound                                       
Weaving Location:       Btn Fairview and Bear                                  
Jurisdiction:                                                                  
Analysis Year:          2020 ALT 3                                             
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1170           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.57                               
Weaving ratio, R                            0.38                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              334     348     570     348     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                88      92      150     92      v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           355     369     606     369     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.71         0.75                       
Weaving and non-weaving speeds, Si     50.04        49.19                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.41                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               49.67  mph                              
Weaving segment density, D             17.10  pc/mi/ln                         
Level of service, LOS                  B                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  975            4000            a        
Average flow rate (pcphpl)             849            2400            b        
Volume ratio, VR                       0.57           0.80            c        
Weaving ratio, R                       0.38            N/A            d        
Weaving length (ft)                    1170           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Project Alternative (2020)   
Collector‐Distributor Road (C‐D) Analysis 

 
 

The C‐D ramp configuration and volumes are the same for 
Alternatives 1, 2 and 3 and therefore are referred to as Project 
Alternative 

 

 

 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Goldenwest Street/Bolsa Avenue Interchange 
Collector‐Distributor Road (C‐D) Analysis 

 
 
 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/21/2010                                             
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Goldenwest-Bolsa SB (C-D)                              
Jurisdiction:                                                                  
Analysis Year:          2020 Project Alternative                                 
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                40             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   630            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.37                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       333     563     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       88      148     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       354     598     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           3.67         0.77                       
Weaving and non-weaving speeds, Si     21.43        31.95                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.59                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               21.43  mph                              
Weaving segment density, D             22.21  pc/mi/ln                         
Level of service, LOS                  B                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  952            2800            a        
Average flow rate (pcphpl)             476                            b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.37            N/A            d        
Weaving length (ft)                    630            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/21/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Goldenwest-Bolsa SB (C-D)                              
Jurisdiction:                                                                  
Analysis Year:          2020 Project Alternative                                 
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                40             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   630            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.21                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       119     451     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       31      119     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       126     479     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           2.36         0.43                       
Weaving and non-weaving speeds, Si     23.92        36.02                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.51                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               23.92  mph                              
Weaving segment density, D             12.64  pc/mi/ln                         
Level of service, LOS                  B                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  605            2800            a        
Average flow rate (pcphpl)             302                            b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.21            N/A            d        
Weaving length (ft)                    630            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
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                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/25/2010                                             
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-605 Southbound (C-D)                                 
Weaving Location:       Katella SB (C-D)                                       
Jurisdiction:                                                                  
Analysis Year:          2020 Project Alternative                                 
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                35             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   780            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.31                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       1285    575     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       338     151     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       1366    611     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           6.28         1.70                       
Weaving and non-weaving speeds, Si     18.44        24.27                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.82                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               18.44  mph                              
Weaving segment density, D             53.62  pc/mi/ln                         
Level of service, LOS                  F                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1977           2800            a        
Average flow rate (pcphpl)             988                            b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.31            N/A            d        
Weaving length (ft)                    780            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/25/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-605 Southbound (C-D)                                 
Weaving Location:       Katella SB (C-D)                                       
Jurisdiction:                                                                  
Analysis Year:          2020 Project Alternative                                 
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                35             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   780            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.38                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       1146    701     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       302     184     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       1218    745     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           6.23         1.68                       
Weaving and non-weaving speeds, Si     18.46        24.33                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.82                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               18.46  mph                              
Weaving segment density, D             53.18  pc/mi/ln                         
Level of service, LOS                  F                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1963           2800            a        
Average flow rate (pcphpl)             981                            b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.38            N/A            d        
Weaving length (ft)                    780            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/06/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Bristol to SR-73                                       
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11079          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2916           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2356           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2356           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              54.1           mi/h                
Number of lanes, N                          5                                  
Density, D                                  43.6           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/06/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                SR-73 to Bristol                                    
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   14301          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3763           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               3041           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               3041           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/06/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Bristol to SR-73                                       
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11867          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3123           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2523           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2523           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/06/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                SR-73 to Bristol                                       
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11139          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2931           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2369           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2369           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              53.6           mi/h                
Number of lanes, N                          5                                  
Density, D                                  44.2           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         11/02/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                SR-73 to Fairview (HOT/HOV)                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   8188           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2155           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2176           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2176           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S              58.9           mi/h                
Number of lanes, N                          4                                  
Density, D                                  36.9           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/06/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Fairview Rd to SR-73 (HOT/HOV)                         
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   13517          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3557           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2874           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2874           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         11/02/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                SR-73 to Fairview (HOT/HOV)                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   8615           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2267           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2290           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2290           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S              55.5           mi/h                
Number of lanes, N                          4                                  
Density, D                                  41.3           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         11/02/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Fairview Rd to SR-73 (HOT/HOV)                         
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10275          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2704           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2185           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2185           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              59.6           mi/h                
Number of lanes, N                          5                                  
Density, D                                  36.7           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/06/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Fairview to Harbor                                     
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11736          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3088           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2080           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2080           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              62.2           mi/h                
Number of lanes, N                          6                                  
Density, D                                  33.4           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/06/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Harbor to Fairview                                     
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   19030          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     5008           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2890           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          7                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2890           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          7                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/06/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Fairview to Harbor                                     
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   13412          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3529           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2377           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2377           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              53.3           mi/h                
Number of lanes, N                          6                                  
Density, D                                  44.6           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/06/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Harbor to Fairview                                     
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   14340          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3774           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2178           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          7                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2178           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              59.8           mi/h                
Number of lanes, N                          7                                  
Density, D                                  36.4           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/06/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Harbor to Euclid                                       
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   13008          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3423           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2305           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2305           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              55.9           mi/h                
Number of lanes, N                          6                                  
Density, D                                  41.2           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/06/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Euclid to Harbor                                       
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   17881          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     4706           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               3168           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               3168           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          6                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PM Peak Hour 
 
 

 
 
 

 
 
 
 
 



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/06/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Harbor to Euclid                                       
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   14997          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3947           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2657           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2657           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          6                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/06/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Euclid to Harbor                                       
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   13662          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3595           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2421           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2421           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          6                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/06/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Euclid to Brookhurst                                   
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11647          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3065           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2064           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2064           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              62.5           mi/h                
Number of lanes, N                          6                                  
Density, D                                  33.0           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/06/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Brookhurst to Euclid                                   
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   15955          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     4199           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2827           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2827           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          6                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/06/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Euclid to Brookhurst                                   
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   13316          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3504           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2360           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2360           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              53.9           mi/h                
Number of lanes, N                          6                                  
Density, D                                  43.8           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/06/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Brookhurst to Euclid                                   
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11836          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3115           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2097           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          6                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2097           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              61.8           mi/h                
Number of lanes, N                          6                                  
Density, D                                  33.9           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/06/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Brookhurst to Magnolia                                 
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11616          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3057           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2470           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2470           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/06/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Magnolia to Brookhurst                                 
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   14277          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3757           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               3036           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               3036           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/06/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Brookhurst to Magnolia                                 
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   13121          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3453           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2790           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2790           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/06/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Magnolia to Brookhurst                                 
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11313          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2977           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2406           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2406           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/06/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Magnolia to Beach                                      
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12404          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3264           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2637           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2637           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/06/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Beach to Magnolia                                      
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   13219          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3479           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2811           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2811           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/06/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Magnolia to Beach                                      
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   13149          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3460           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2796           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2796           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/06/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Beach to Magnolia                                      
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11898          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3131           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2530           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2530           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/06/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Beach to Goldenwest                                    
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11928          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3139           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2536           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2536           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/06/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Goldenwest to Beach                                    
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12507          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3291           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2659           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2659           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/06/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Beach to Goldenwest                                    
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12423          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3269           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2642           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2642           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/06/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Goldenwest to Beach                                    
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11768          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3097           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2502           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2502           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/06/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Goldenwest to Westminster                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11993          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3156           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2550           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2550           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/06/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Westminster to Goldenwest                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12929          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3402           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2749           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2749           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/06/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Goldenwest to Westminster                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12858          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3384           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2734           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2734           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/06/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Westminster to Goldenwest                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11751          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3092           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2499           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2499           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/06/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Westminster to Bolsa Chica                             
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12218          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3215           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2598           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2598           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/06/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Bolsa Chica to Westminster                             
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12793          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3367           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2720           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2720           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/06/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Westminster to Bolsa Chica                             
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   12817          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3373           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2725           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2725           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/06/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Bolsa Chica to Westminster                             
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11435          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     3009           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2431           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2431           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          5                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/06/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Bolsa Chica to Seal Beach                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   18304          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     4817           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2780           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          7                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2780           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          7                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/06/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Seal Beach to Bolsa Chica                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   19299          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     5079           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2931           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          7                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2931           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          7                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/06/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Bolsa Chica to Seal Beach                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   18506          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     4870           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2811           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          7                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2811           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          7                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/06/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Seal Beach to Bolsa Chica                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   17667          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     4649           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2683           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          7                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2683           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          7                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/06/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Seal Beach to I-605                                    
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   18356          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     4831           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2788           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          7                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2788           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          7                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/06/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                I-605 to Seal Beach                                    
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   19298          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     5078           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2931           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          7                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2931           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          7                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/06/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Seal Beach to I-605                                    
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   18438          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     4852           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2800           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          7                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2800           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          7                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/06/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                I-605 to Seal Beach                                    
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   17840          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     4695           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2710           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          7                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2710           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          7                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         11/02/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                I-605 to San Gabriel River                             
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   11076          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2915           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2944           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2944           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          4                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         11/02/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                San Gabriel River to I-605                             
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10563          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2780           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2808           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2808           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          4                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         11/02/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                I-605 to San Gabriel River                             
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   8914           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2346           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2369           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2369           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S              52.7           mi/h                
Number of lanes, N                          4                                  
Density, D                                  45.0-          pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         11/02/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                San Gabriel River to I-605                             
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   10420          veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2742           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2770           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2770           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S                             mi/h                
Number of lanes, N                          4                                  
Density, D                                                 pc/mi/ln            



Level of service, LOS                       F                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/14/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Bear to Fairview                                       
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  SR-73                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4862           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     1279           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1292           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1292           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S              67.0           mi/h                
Number of lanes, N                          4                                  
Density, D                                  19.3           pc/mi/ln            



Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/14/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Fairview Ramp to Bear                                  
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  SR-73                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   6656           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     1752           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1769           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1769           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S              65.8           mi/h                
Number of lanes, N                          4                                  
Density, D                                  26.9           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/14/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Bear to Fairview                                       
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  SR-73                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   6674           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     1756           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1774           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1774           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S              65.7           mi/h                
Number of lanes, N                          4                                  
Density, D                                  27.0           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/14/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Fairview Ramp to Bear                                  
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  SR-73                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4828           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     1271           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1283           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1283           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S              67.0           mi/h                
Number of lanes, N                          4                                  
Density, D                                  19.2           pc/mi/ln            



Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/14/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Fairview to I-405                                      
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  SR-73                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3142           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     827            v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1113           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          3                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              3.0            mi/h                
Free-flow speed, FFS                        65.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1113           pc/h/ln             
Free-flow speed, FFS                        65.5           mi/h                
Average passenger-car speed, S              65.5           mi/h                
Number of lanes, N                          3                                  
Density, D                                  17.0           pc/mi/ln            



Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/14/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                I-405 to Fairview Ramp                                 
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  SR-73                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4293           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     1130           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1521           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          3                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              3.0            mi/h                
Free-flow speed, FFS                        65.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1521           pc/h/ln             
Free-flow speed, FFS                        65.5           mi/h                
Average passenger-car speed, S              65.4           mi/h                
Number of lanes, N                          3                                  
Density, D                                  23.2           pc/mi/ln            



Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/14/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                Fairview to I-405                                      
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  SR-73                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4660           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     1226           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1651           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          3                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              3.0            mi/h                
Free-flow speed, FFS                        65.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1651           pc/h/ln             
Free-flow speed, FFS                        65.5           mi/h                
Average passenger-car speed, S              65.2           mi/h                
Number of lanes, N                          3                                  
Density, D                                  25.3           pc/mi/ln            



Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/14/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                I-405 to Fairview Ramp                                 
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  SR-73                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2900           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     763            v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1028           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          3                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              3.0            mi/h                
Free-flow speed, FFS                        65.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1028           pc/h/ln             
Free-flow speed, FFS                        65.5           mi/h                
Average passenger-car speed, S              65.5           mi/h                
Number of lanes, N                          3                                  
Density, D                                  15.7           pc/mi/ln            



Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         11/02/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                I-405 to HOT/HOV Area                                  
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-605                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   7397           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     1947           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1573           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1573           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              68.2           mi/h                
Number of lanes, N                          5                                  
Density, D                                  23.1           pc/mi/ln            



Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/14/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                HOT_HOV Area to I-405                                  
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-605                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   8162           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2148           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2169           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2169           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S              59.1           mi/h                
Number of lanes, N                          4                                  
Density, D                                  36.7           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         11/02/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                I-405 to HOT/HOV Area                                  
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-605                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   9841           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2590           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2093           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2093           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              61.9           mi/h                
Number of lanes, N                          5                                  
Density, D                                  33.8           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         11/02/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                HOT_HOV Area to I-405                                  
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-605                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   6811           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     1792           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1810           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1810           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S              65.4           mi/h                
Number of lanes, N                          4                                  
Density, D                                  27.7           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/14/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                HOT/HOV area to Katella                                
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-605                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   7238           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     1905           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1539           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1539           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              68.3           mi/h                
Number of lanes, N                          5                                  
Density, D                                  22.5           pc/mi/ln            



Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/14/2010                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Katella to HOV/HOT Area                                
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-605                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   8103           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2132           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               2154           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               2154           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S              59.5           mi/h                
Number of lanes, N                          4                                  
Density, D                                  36.2           pc/mi/ln            



Level of service, LOS                       E                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/14/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Northbound                                             
From/To:                HOT/HOV area to Katella                                
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-605                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   9313           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     2451           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1980           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          5                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              0.0            mi/h                
Free-flow speed, FFS                        68.5           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1980           pc/h/ln             
Free-flow speed, FFS                        68.5           mi/h                
Average passenger-car speed, S              64.2           mi/h                
Number of lanes, N                          5                                  
Density, D                                  30.9           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                HN                                                     
Agency or Company:      AGA                                                    
Date Performed:         10/14/2010                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      Southbound                                             
From/To:                Katella to HOV/HOT Area                                
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-605                                                            
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   6815           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     1793           v                   
Trucks and buses                            2              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.990                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1811           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         0.80           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Base                               
     FFS or BFFS                            70.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         1.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        67.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1811           pc/h/ln             
Free-flow speed, FFS                        67.0           mi/h                
Average passenger-car speed, S              65.4           mi/h                
Number of lanes, N                          4                                  
Density, D                                  27.7           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10637          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              152            vph                 
Length of first accel/decel lane            660            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     379            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   850            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10637       152         379       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2799        40          100       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11309       162         403       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.492   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  4333   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8971          9600            No                    
      FO                                                                       
     v                     4495          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   36.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  E               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.637                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10763          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              379            vph                 
Length of first accel/decel lane            530            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     152            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   850            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10763       379         152       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2832        100         40        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11443       403         162       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.299   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2672   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9346          9600            No                    
      FO                                                                       
     v                     3075          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.358                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.0    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           14301          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1347           vph                 
Length of first accel/decel lane            160            ft                  
Length of second accel/decel lane           710            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1084           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1680           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        14301       1347        1084      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3763        354         285       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          15204       1432        1152      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4222   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                12164         9600            Yes                   
      Fi   F                                                                   
     v                     4222          4400            No                    
      12                                                                       
     v  = v - v            10732         9600            Yes                   
      FO   F   R                                                               
     v                     1432          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   31.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.427                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 65.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           13178          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1084           vph                 
Length of first accel/decel lane            1280           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1347           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1680           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        13178       1084        1347      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3468        285         354       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          14010       1152        1432      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.391   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  4500   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     12662         9600            Yes                   
      FO                                                                       
     v                     5652          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   41.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 1.317                        
                                              S                                
Space mean speed in ramp influence area,     S  = 33.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 56.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 42.9    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Loop On                                     
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11370          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              348            vph                 
Length of first accel/decel lane            660            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     248            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   850            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11370       348         248       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2992        92          65        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12088       370         264       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.466   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  4467   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9958          9600            Yes                   
      FO                                                                       
     v                     4837          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   38.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.780                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11660          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              248            vph                 
Length of first accel/decel lane            530            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     348            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   850            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11660       248         348       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3068        65          92        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12396       264         370       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.316   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3128   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10160         9600            Yes                   
      FO                                                                       
     v                     3392          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.389                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 57.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.7    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11139          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              998            vph                 
Length of first accel/decel lane            160            ft                  
Length of second accel/decel lane           710            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1476           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1680           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11139       998         1476      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2931        263         388       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11843       1061        1569      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3249   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9475          9600            No                    
      Fi   F                                                                   
     v                     3249          4400            No                    
      12                                                                       
     v  = v - v            8414          9600            No                    
      FO   F   R                                                               
     v                     1061          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   22.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.393                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 68.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.9    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10307          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1476           vph                 
Length of first accel/decel lane            1280           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     998            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1680           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10307       1476        998       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2712        388         263       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10958       1569        1061      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.339   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2866   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10027         9600            Yes                   
      FO                                                                       
     v                     4435          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   31.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.535                        
                                              S                                
Space mean speed in ramp influence area,     S  = 55.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.9    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Fairview Rd & Harbor Blvd                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11079          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              3107           vph                 
Length of first accel/decel lane            170            ft                  
Length of second accel/decel lane           1060           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11079       3107                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2916        818                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          11779       3303                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4894   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9424          9600            No                    
      Fi   F                                                                   
     v                     4894          4400            Yes                   
      12                                                                       
     v  = v - v            6121          9600            No                    
      FO   F   R                                                               
     v                     3303          3800            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   33.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.725                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9118           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              794            vph                 
Length of first accel/decel lane            670            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     522            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1730           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9118        794         522       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2399        209         137       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9694        844         555       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.278   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2002   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8038          9600            No                    
      FO                                                                       
     v                     2846          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.328                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           13593          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              820            vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane           330            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1393           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1330           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        13593       820         1393      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3577        216         367       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          14452       872         1481      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3651   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                11562         9600            Yes                   
      Fi   F                                                                   
     v                     3651          4400            No                    
      12                                                                       
     v  = v - v            10690         9600            Yes                   
      FO   F   R                                                               
     v                     872           4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   30.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.376                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 65.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           13098          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1444           vph                 
Length of first accel/decel lane            710            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1347           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2250           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        13098       1444        1347      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3447        380         354       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13925       1535        1432      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.202   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2306   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     12960         9600            Yes                   
      FO                                                                       
     v                     3841          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   30.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.439                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 49.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.0    mph                  
_______________________________________________________________________________
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PM Peak Hour 
 
 

 
 
 
 
 

 
 
 
 
 



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11867          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              3625           vph                 
Length of first accel/decel lane            170            ft                  
Length of second accel/decel lane           1060           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11867       3625                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                3123        954                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          12616       3854                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5476   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10093         9600            Yes                   
      Fi   F                                                                   
     v                     5476          4400            Yes                   
      12                                                                       
     v  = v - v            6239          9600            No                    
      FO   F   R                                                               
     v                     3854          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   38.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.645                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.4    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10536          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              769            vph                 
Length of first accel/decel lane            670            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     628            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1730           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10536       769         628       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2773        202         165       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11201       818         668       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.282   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2450   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9519          9600            No                    
      FO                                                                       
     v                     3268          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.363                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.0    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10243          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              865            vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane           330            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     777            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1330           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10243       865         777       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2696        228         204       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10890       920         826       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2946   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8712          9600            No                    
      Fi   F                                                                   
     v                     2946          4400            No                    
      12                                                                       
     v  = v - v            7792          9600            No                    
      FO   F   R                                                               
     v                     920           4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   23.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.381                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.7    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10229          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1092           vph                 
Length of first accel/decel lane            710            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     998            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2250           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10229       1092        998       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2692        287         263       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10875       1161        1061      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.249   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2082   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9536          9600            No                    
      FO                                                                       
     v                     3243          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.357                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.9    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9780           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              522            vph                 
Length of first accel/decel lane            640            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     794            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1730           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9780        522         794       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2574        137         209       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10398       555         844       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.434   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3427   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8453          9600            No                    
      FO                                                                       
     v                     3982          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   32.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.498                        
                                              S                                
Space mean speed in ramp influence area,     S  = 56.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Hyland Ave                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10215          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              750            vph                 
Length of first accel/decel lane            770            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     522            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1880           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10215       750         522       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2688        197         137       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10860       797         555       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.309   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2583   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9157          9600            No                    
      FO                                                                       
     v                     3380          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.366                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           14901          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1251           vph                 
Length of first accel/decel lane            180            ft                  
Length of second accel/decel lane           1475           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1007           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1425           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        14901       1251        1007      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3921        329         265       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          15842       1330        1071      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4279   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                12674         9600            Yes                   
      Fi   F                                                                   
     v                     4279          4400            No                    
      12                                                                       
     v  = v - v            11344         9600            Yes                   
      FO   F   R                                                               
     v                     1330          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   24.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.418                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.2    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           13858          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1007           vph                 
Length of first accel/decel lane            530            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1393           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1220           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        13858       1007        1393      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3647        265         367       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          14733       1071        1481      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.215   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2633   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     13304         9600            Yes                   
      FO                                                                       
     v                     3704          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   30.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.432                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 48.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 50.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12598          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1393           vph                 
Length of first accel/decel lane            850            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1007           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1220           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12598       1393        1007      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3315        367         265       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13394       1481        1071      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.243   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2650   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     12375         9600            Yes                   
      FO                                                                       
     v                     4131          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   31.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.487                        
                                              S                                
Space mean speed in ramp influence area,     S  = 56.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 52.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 53.8    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11177          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              628            vph                 
Length of first accel/decel lane            640            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     769            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1730           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11177       628         769       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2941        165         202       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11883       668         818       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.420   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3938   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10051         9600            Yes                   
      FO                                                                       
     v                     4606          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   37.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.679                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 55.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Hyland Ave                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11700          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              957            vph                 
Length of first accel/decel lane            770            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     628            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1880           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11700       957         628       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3079        252         165       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12439       1017        668       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.281   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2797   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10956         9600            Yes                   
      FO                                                                       
     v                     3814          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   29.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.428                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 55.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.6    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11385          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1180           vph                 
Length of first accel/decel lane            180            ft                  
Length of second accel/decel lane           1475           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1081           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1425           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11385       1180        1081      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2996        311         284       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12104       1255        1149      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3447   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9684          9600            Yes                   
      Fi   F                                                                   
     v                     3447          4400            No                    
      12                                                                       
     v  = v - v            8429          9600            No                    
      FO   F   R                                                               
     v                     1255          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   17.4    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.411                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 68.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.6    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10402          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1081           vph                 
Length of first accel/decel lane            530            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     777            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1220           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10402       1081        777       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2737        284         204       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11059       1149        826       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.205   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1759   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9708          9600            Yes                   
      FO                                                                       
     v                     2908          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.345                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 56.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9688           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              777            vph                 
Length of first accel/decel lane            850            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1081           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1220           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9688        777         1081      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2549        204         284       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10300       826         1149      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.325   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2536   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8626          9600            No                    
      FO                                                                       
     v                     3362          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.357                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.9    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Euclid St                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10840          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              1679           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane           1550           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     318            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1460           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10840       1679        318       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2853        442         84        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11525       1785        338       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3718   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9220          9600            No                    
      Fi   F                                                                   
     v                     3718          4400            No                    
      12                                                                       
     v  = v - v            7435          9600            No                    
      FO   F   R                                                               
     v                     1785          3800            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   19.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.589                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.2    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9441           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              318            vph                 
Length of first accel/decel lane            900            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1679           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1460           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9441        318         1679      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2484        84          442       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10037       338         1785      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.399   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3004   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7875          9600            No                    
      FO                                                                       
     v                     3342          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.350                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           13296          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              639            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1086           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1410           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        13296       639         1086      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3499        168         286       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          14136       679         1155      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5314   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                11309         9600            Yes                   
      Fi   F                                                                   
     v                     5314          4400            Yes                   
      12                                                                       
     v  = v - v            10630         9600            Yes                   
      FO   F   R                                                               
     v                     679           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   48.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.359                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.4    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           13668          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1479           vph                 
Length of first accel/decel lane            640            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1086           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   550            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        13668       1479        1086      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3597        389         286       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          14531       1572        1155      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.180   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2164   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     13603         9600            Yes                   
      FO                                                                       
     v                     3736          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   29.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.427                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 47.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 50.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12763          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1086           vph                 
Length of first accel/decel lane            550            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1479           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   550            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12763       1086        1479      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3359        286         389       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13569       1155        1572      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.319   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3528   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     12224         9600            Yes                   
      FO                                                                       
     v                     4683          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   38.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.715                        
                                              S                                
Space mean speed in ramp influence area,     S  = 50.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.8    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12498          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              2395           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane           1550           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     714            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1460           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12498       2395        714       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3289        630         188       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13287       2546        759       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4648   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10630         9600            Yes                   
      Fi   F                                                                   
     v                     4648          4400            Yes                   
      12                                                                       
     v  = v - v            8084          9600            No                    
      FO   F   R                                                               
     v                     2546          3800            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   27.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.657                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.1    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10502          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              714            vph                 
Length of first accel/decel lane            900            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     2395           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1460           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10502       714         2395      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2764        188         630       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11165       759         2546      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.346   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2997   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9424          9600            No                    
      FO                                                                       
     v                     3756          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.407                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.6    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9863           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              504            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1433           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1410           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9863        504         1433      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2596        133         377       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10486       536         1524      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3960   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8389          9600            No                    
      Fi   F                                                                   
     v                     3960          4400            No                    
      12                                                                       
     v  = v - v            7853          9600            No                    
      FO   F   R                                                               
     v                     536           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   37.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.346                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 66.0    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10638          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              897            vph                 
Length of first accel/decel lane            640            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1433           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   550            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10638       897         1433      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2799        236         377       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11310       954         1524      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.257   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2265   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9764          9600            Yes                   
      FO                                                                       
     v                     3219          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.361                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 57.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9443           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1433           vph                 
Length of first accel/decel lane            550            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     897            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   550            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9443        1433        897       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2485        377         236       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10039       1524        954       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.273   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2055   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9063          9600            No                    
      FO                                                                       
     v                     3579          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   29.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.433                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.6    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9706           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              1329           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane           2000           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     867            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9706        1329        867       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2554        350         228       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10319       1413        922       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3192   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                8256          9600            No                    
      Fi   F                                                                   
     v                     3192          4400            No                    
      12                                                                       
     v  = v - v            6843          9600            No                    
      FO   F   R                                                               
     v                     1413          3800            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   11.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.555                        
                                              S                                
Space mean speed in ramp influence area,     S  = 54.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.4    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10318          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              867            vph                 
Length of first accel/decel lane            520            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     431            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1320           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10318       867         431       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2715        228         113       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10970       922         458       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.334   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2833   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9392          9600            No                    
      FO                                                                       
     v                     3755          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   31.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.462                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.0    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11185          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              431            vph                 
Length of first accel/decel lane            660            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     867            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1320           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11185       431         867       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2943        113         228       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11891       458         922       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.324   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3043   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9849          9600            Yes                   
      FO                                                                       
     v                     3501          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.391                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           14277          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              853            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1379           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1450           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        14277       853         1379      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3757        224         363       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          15179       907         1466      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5806   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                12144         9600            Yes                   
      Fi   F                                                                   
     v                     5806          4400            Yes                   
      12                                                                       
     v  = v - v            11237         9600            Yes                   
      FO   F   R                                                               
     v                     907           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   52.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.380                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 68.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.7    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           13424          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1379           vph                 
Length of first accel/decel lane            550            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     853            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1450           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        13424       1379        853       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3533        363         224       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          14272       1466        907       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.280   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3294   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     13238         9600            Yes                   
      FO                                                                       
     v                     4760          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   38.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.749                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 51.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 50.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           14803          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1152           vph                 
Length of first accel/decel lane            2000           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1379           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2430           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        14803       1152        1379      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3896        303         363       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          15738       1225        1466      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.560   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  7416   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     14463         9600            Yes                   
      FO                                                                       
     v                     8641          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   59.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 22.211                       
                                              S                                
Space mean speed in ramp influence area,     S  = -551.9  mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 177.0   mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11097          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              1622           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane           2000           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1000           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11097       1622        1000      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2920        427         263       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11798       1724        1063      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3730   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9439          9600            No                    
      Fi   F                                                                   
     v                     3730          4400            No                    
      12                                                                       
     v  = v - v            7715          9600            No                    
      FO   F   R                                                               
     v                     1724          3800            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   15.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.583                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11694          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1000           vph                 
Length of first accel/decel lane            520            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     427            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1320           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11694       1000        427       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3077        263         112       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12433       1063        454       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.317   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3147   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10996         9600            Yes                   
      FO                                                                       
     v                     4210          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   34.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.558                        
                                              S                                
Space mean speed in ramp influence area,     S  = 54.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 56.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 55.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12694          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              427            vph                 
Length of first accel/decel lane            660            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1000           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1320           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12694       427         1000      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3341        112         263       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13496       454         1063      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.325   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3569   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     11450         9600            Yes                   
      FO                                                                       
     v                     4023          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   32.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.479                        
                                              S                                
Space mean speed in ramp influence area,     S  = 56.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 55.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 55.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11313          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1003           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     752            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1450           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11313       1003        752       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2977        264         198       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12028       1066        799       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4797   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9623          9600            Yes                   
      Fi   F                                                                   
     v                     4797          4400            Yes                   
      12                                                                       
     v  = v - v            8557          9600            No                    
      FO   F   R                                                               
     v                     1066          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   44.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.394                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.6    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10310          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              752            vph                 
Length of first accel/decel lane            550            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1003           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1450           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10310       752         1003      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2713        198         264       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10961       799         1066      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.363   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3073   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9260          9600            No                    
      FO                                                                       
     v                     3872          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   31.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.481                        
                                              S                                
Space mean speed in ramp influence area,     S  = 56.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11062          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              774            vph                 
Length of first accel/decel lane            2000           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     752            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2430           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11062       774         752       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2911        204         198       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11761       823         799       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.610   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  5654   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10084         9600            Yes                   
      FO                                                                       
     v                     6477          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   43.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 2.676                        
                                              S                                
Space mean speed in ramp influence area,     S  = -4.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 65.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  =         mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11616          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              520            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     259            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11616       520         259       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3057        137         68        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12350       553         275       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4620   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9880          9600            Yes                   
      Fi   F                                                                   
     v                     4620          4400            Yes                   
      12                                                                       
     v  = v - v            9327          9600            No                    
      FO   F   R                                                               
     v                     553           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   42.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.608                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.0    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11096          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              259            vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     520            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11096       259         520       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2920        68          137       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11797       275         553       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4270   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9438          9600            No                    
      Fi   F                                                                   
     v                     4270          4400            No                    
      12                                                                       
     v  = v - v            9163          9600            No                    
      FO   F   R                                                               
     v                     275           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   39.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.323                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.9    mph                  
_______________________________________________________________________________
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Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct (Warner)                          
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10837          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              556            vph                 
Length of first accel/decel lane            630            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     259            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1950           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10837       556         259       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2852        146         68        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11521       591         275       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.300   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2707   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9612          9600            Yes                   
      FO                                                                       
     v                     3298          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.370                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.8    mph                  
_______________________________________________________________________________
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Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On (Magnolia)                               
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11493          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              911            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     556            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11493       911         556       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3024        240         146       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12219       969         591       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.201   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1951   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10688         9600            Yes                   
      FO                                                                       
     v                     2920          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.356                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 55.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           13219          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              577            vph                 
Length of first accel/decel lane            130            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     690            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1260           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        13219       577         690       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3479        152         182       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          14054       613         734       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5248   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                11244         9600            Yes                   
      Fi   F                                                                   
     v                     5248          4400            Yes                   
      12                                                                       
     v  = v - v            10631         9600            Yes                   
      FO   F   R                                                               
     v                     613           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   48.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.353                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12642          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              690            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     577            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1260           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12642       690         577       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3327        182         152       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13440       734         613       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5102   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10752         9600            Yes                   
      Fi   F                                                                   
     v                     5102          4400            Yes                   
      12                                                                       
     v  = v - v            10018         9600            Yes                   
      FO   F   R                                                               
     v                     734           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   46.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.364                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.6    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11952          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1102           vph                 
Length of first accel/decel lane            470            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1423           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11952       1102        1423      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3145        290         374       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12707       1172        1513      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.188   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1916   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     11379         9600            Yes                   
      FO                                                                       
     v                     3088          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.364                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 52.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.2    mph                  
_______________________________________________________________________________
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Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct(Magnolia)                         
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12854          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1423           vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1102           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12854       1423        1102      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3383        374         290       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13666       1513        1172      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.172   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1925   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     12679         9600            Yes                   
      FO                                                                       
     v                     3438          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.390                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 49.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 51.8    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           13121          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              878            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     777            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        13121       878         777       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3453        231         204       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13950       933         826       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5392   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                11160         9600            Yes                   
      Fi   F                                                                   
     v                     5392          4400            Yes                   
      12                                                                       
     v  = v - v            10227         9600            Yes                   
      FO   F   R                                                               
     v                     933           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   49.4    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.642                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12243          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              777            vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     878            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12243       777         878       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3222        204         231       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13016       826         933       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5006   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10413         9600            Yes                   
      Fi   F                                                                   
     v                     5006          4400            Yes                   
      12                                                                       
     v  = v - v            9587          9600            No                    
      FO   F   R                                                               
     v                     826           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   46.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.372                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.6    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct (Warner)                          
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11466          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              888            vph                 
Length of first accel/decel lane            630            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     777            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1950           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11466       888         777       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3017        234         204       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12190       944         826       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.256   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2480   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10634         9600            Yes                   
      FO                                                                       
     v                     3424          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.384                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 55.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On (Magnolia)                               
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12554          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              595            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     888            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12554       595         888       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3304        157         234       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13347       633         944       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.243   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2633   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     11480         9600            Yes                   
      FO                                                                       
     v                     3266          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.385                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 52.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.3    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11898          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1178           vph                 
Length of first accel/decel lane            130            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     597            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1260           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11898       1178        597       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3131        310         157       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12649       1252        635       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5118   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10120         9600            Yes                   
      Fi   F                                                                   
     v                     5118          4400            Yes                   
      12                                                                       
     v  = v - v            8868          9600            No                    
      FO   F   R                                                               
     v                     1252          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   47.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.411                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.1    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10720          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              597            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1178           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1260           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10720       597         1178      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2821        157         310       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11397       635         1252      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4334   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9118          9600            No                    
      Fi   F                                                                   
     v                     4334          4400            No                    
      12                                                                       
     v  = v - v            8483          9600            No                    
      FO   F   R                                                               
     v                     635           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   40.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.355                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10123          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              378            vph                 
Length of first accel/decel lane            470            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     762            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10123       378         762       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2664        99          201       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10762       402         810       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.284   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2346   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8664          9600            No                    
      FO                                                                       
     v                     2748          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.340                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct(Magnolia)                         
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10551          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              762            vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     378            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10551       762         378       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2777        201         99        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11217       810         402       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2269   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9527          9600            No                    
      FO                                                                       
     v                     3079          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.354                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 57.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.6    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12404          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1643           vph                 
Length of first accel/decel lane            190            ft                  
Length of second accel/decel lane           2030           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     866            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2070           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12404       1643        866       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3264        432         228       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13187       1747        921       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4036   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10550         9600            Yes                   
      Fi   F                                                                   
     v                     4036          4400            No                    
      12                                                                       
     v  = v - v            8803          9600            No                    
      FO   F   R                                                               
     v                     1747          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   17.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.455                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 68.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.4    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10761          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              866            vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     301            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1090           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10761       866         301       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2832        228         79        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11441       921         320       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.361   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3231   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9862          9600            Yes                   
      FO                                                                       
     v                     4152          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   33.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.540                        
                                              S                                
Space mean speed in ramp influence area,     S  = 54.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11627          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              301            vph                 
Length of first accel/decel lane            890            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     866            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1090           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11627       301         866       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3060        79          228       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12361       320         921       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.398   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3928   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10181         9600            Yes                   
      FO                                                                       
     v                     4248          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   32.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.514                        
                                              S                                
Space mean speed in ramp influence area,     S  = 55.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12507          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1160           vph                 
Length of first accel/decel lane            70             ft                  
Length of second accel/decel lane           200            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12507       1160                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                3291        305                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          13297       1233                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3678   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10638         9600            Yes                   
      Fi   F                                                                   
     v                     3678          4400            No                    
      12                                                                       
     v  = v - v            9405          9600            No                    
      FO   F   R                                                               
     v                     1233          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   32.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.409                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 67.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.9    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11347          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              813            vph                 
Length of first accel/decel lane            1040           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1059           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1040           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11347       813         1059      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2986        214         279       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12064       864         1126      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.367   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3515   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10428         9600            Yes                   
      FO                                                                       
     v                     4379          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   32.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.538                        
                                              S                                
Space mean speed in ramp influence area,     S  = 54.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.3    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12160          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1059           vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     813            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1040           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12160       1059        813       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3200        279         214       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12928       1126        864       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.221   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2302   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     11554         9600            Yes                   
      FO                                                                       
     v                     3428          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.389                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 52.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 54.6    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           13149          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              2078           vph                 
Length of first accel/decel lane            190            ft                  
Length of second accel/decel lane           2030           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1061           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2070           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        13149       2078        1061      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3460        547         279       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13979       2209        1128      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4542   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                11184         9600            Yes                   
      Fi   F                                                                   
     v                     4542          4400            Yes                   
      12                                                                       
     v  = v - v            8975          9600            No                    
      FO   F   R                                                               
     v                     2209          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   21.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.497                        
                                              S                                
Space mean speed in ramp influence area,     S  = 56.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 67.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11071          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1061           vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     291            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1090           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11071       1061        291       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2913        279         77        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11770       1128        309       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.335   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3110   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10398         9600            Yes                   
      FO                                                                       
     v                     4238          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   34.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.562                        
                                              S                                
Space mean speed in ramp influence area,     S  = 54.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12132          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              291            vph                 
Length of first accel/decel lane            890            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1061           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1090           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12132       291         1061      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3193        77          279       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12898       309         1128      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.400   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  4156   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10707         9600            Yes                   
      FO                                                                       
     v                     4465          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   34.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.580                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11768          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1623           vph                 
Length of first accel/decel lane            70             ft                  
Length of second accel/decel lane           200            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11768       1623                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                3097        427                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          12511       1726                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3880   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10009         9600            Yes                   
      Fi   F                                                                   
     v                     3880          4400            No                    
      12                                                                       
     v  = v - v            8283          9600            No                    
      FO   F   R                                                               
     v                     1726          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   34.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.453                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 68.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10145          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              950            vph                 
Length of first accel/decel lane            1040           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     803            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1040           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10145       950         803       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2670        250         211       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10786       1010        854       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.349   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2894   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9296          9600            No                    
      FO                                                                       
     v                     3904          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.421                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11095          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              803            vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     950            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1040           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11095       803         950       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2920        211         250       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11796       854         1010      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.255   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2368   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10150         9600            Yes                   
      FO                                                                       
     v                     3222          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.367                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 56.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.5    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11928          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              908            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     873            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2020           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11928       908         873       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3139        239         230       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12681       965         928       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4967   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10145         9600            Yes                   
      Fi   F                                                                   
     v                     4967          4400            Yes                   
      12                                                                       
     v  = v - v            9180          9600            No                    
      FO   F   R                                                               
     v                     965           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   45.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.645                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.0    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11020          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              873            vph                 
Length of first accel/decel lane            510            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     908            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2020           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11020       873         908       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2900        230         239       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11716       928         965       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.329   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3034   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10144         9600            Yes                   
      FO                                                                       
     v                     3962          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   32.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.500                        
                                              S                                
Space mean speed in ramp influence area,     S  = 56.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 58.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.6    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Ramps                                   
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12929          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1082           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12929       1082                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                3402        285                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          13746       1150                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5443   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10997         9600            Yes                   
      Fi   F                                                                   
     v                     5443          4400            Yes                   
      12                                                                       
     v  = v - v            9847          9600            Yes                   
      FO   F   R                                                               
     v                     1150          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   49.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.402                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.9    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On                                          
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11547          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              960            vph                 
Length of first accel/decel lane            620            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11547       960                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                3039        253                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          12276       1021                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.244   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2383   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10797         9600            Yes                   
      FO                                                                       
     v                     3404          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.383                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 55.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.4    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12423          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              812            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     947            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2020           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12423       812         947       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3269        214         249       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13208       863         1007      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5094   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10567         9600            Yes                   
      Fi   F                                                                   
     v                     5094          4400            Yes                   
      12                                                                       
     v  = v - v            9704          9600            Yes                   
      FO   F   R                                                               
     v                     863           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   46.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.636                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.1    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11611          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              947            vph                 
Length of first accel/decel lane            510            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     812            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2020           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11611       947         812       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3056        249         214       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12344       1007        863       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.319   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3144   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10851         9600            Yes                   
      FO                                                                       
     v                     4151          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   34.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.543                        
                                              S                                
Space mean speed in ramp influence area,     S  = 54.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 57.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off                                         
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11751          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              981            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11751       981                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                3092        258                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          12493       1043                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4946   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9995          9600            Yes                   
      Fi   F                                                                   
     v                     4946          4400            Yes                   
      12                                                                       
     v  = v - v            8952          9600            No                    
      FO   F   R                                                               
     v                     1043          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   45.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.392                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Ramps                                    
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10520          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1248           vph                 
Length of first accel/decel lane            620            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10520       1248                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2768        328                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          11184       1327                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.206   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1785   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10011         9600            Yes                   
      FO                                                                       
     v                     3112          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.353                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 56.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.6    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11993          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              783            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1008           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1940           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11993       783         1008      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3156        206         265       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12750       832         1072      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4916   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10200         9600            Yes                   
      Fi   F                                                                   
     v                     4916          4400            Yes                   
      12                                                                       
     v  = v - v            9368          9600            No                    
      FO   F   R                                                               
     v                     832           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   45.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.633                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11210          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1008           vph                 
Length of first accel/decel lane            510            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     783            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1940           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11210       1008        783       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2950        265         206       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11918       1072        832       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.210   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1979   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     10490         9600            Yes                   
      FO                                                                       
     v                     3051          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.358                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 55.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.3    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12793          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              382            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     289            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   960            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12793       382         289       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3367        101         76        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13601       406         307       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4973   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10881         9600            Yes                   
      Fi   F                                                                   
     v                     4973          4400            Yes                   
      12                                                                       
     v  = v - v            10475         9600            Yes                   
      FO   F   R                                                               
     v                     406           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   45.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.335                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.0    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12411          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              289            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     382            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   960            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12411       289         382       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3266        76          101       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13195       307         406       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4776   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10556         9600            Yes                   
      Fi   F                                                                   
     v                     4776          4400            Yes                   
      12                                                                       
     v  = v - v            10249         9600            Yes                   
      FO   F   R                                                               
     v                     307           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   44.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.586                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.2    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12122          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              807            vph                 
Length of first accel/decel lane            570            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     289            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1780           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12122       807         289       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3190        212         76        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12888       858         307       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.252   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2616   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     11246         9600            Yes                   
      FO                                                                       
     v                     3474          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.396                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 54.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 55.4    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12858          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              997            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     956            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1940           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12858       997         956       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3384        262         252       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13670       1060        1016      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5366   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10936         9600            Yes                   
      Fi   F                                                                   
     v                     5366          4400            Yes                   
      12                                                                       
     v  = v - v            9876          9600            Yes                   
      FO   F   R                                                               
     v                     1060          1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   49.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.653                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.6    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11861          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              956            vph                 
Length of first accel/decel lane            510            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     997            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1940           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11861       956         997       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3121        252         262       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12610       1016        1060      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.217   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2196   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     11126         9600            Yes                   
      FO                                                                       
     v                     3212          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.372                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 53.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 55.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11435          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              453            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     245            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   960            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11435       453         245       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3009        119         64        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12157       482         260       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4512   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9726          9600            Yes                   
      Fi   F                                                                   
     v                     4512          4400            Yes                   
      12                                                                       
     v  = v - v            9244          9600            No                    
      FO   F   R                                                               
     v                     482           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   41.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.341                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10982          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              245            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     453            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   960            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10982       245         453       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2890        64          119       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11676       260         482       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4219   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9341          9600            No                    
      Fi   F                                                                   
     v                     4219          4400            No                    
      12                                                                       
     v  = v - v            9081          9600            No                    
      FO   F   R                                                               
     v                     260           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   39.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.581                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.9    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10737          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1014           vph                 
Length of first accel/decel lane            570            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     245            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1780           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10737       1014        245       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2826        267         64        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          11415       1078        260       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.224   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1999   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9993          9600            Yes                   
      FO                                                                       
     v                     3077          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.354                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 56.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.6    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Valley View & Garden Grove                             
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12218          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              938            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12218       938                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                3215        247                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          12990       997                   pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5093   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10392         9600            Yes                   
      Fi   F                                                                   
     v                     5093          4400            Yes                   
      12                                                                       
     v  = v - v            9395          9600            No                    
      FO   F   R                                                               
     v                     997           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   46.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.388                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.4    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Bolsa Chica Rd                                         
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           13167          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1448           vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane           850            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     7580           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1430           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        13167       1448        7580      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3465        381         1995      v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13999       1539        8059      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4051   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                11200         9600            Yes                   
      Fi   F                                                                   
     v                     4051          4400            No                    
      12                                                                       
     v  = v - v            9661          9600            Yes                   
      FO   F   R                                                               
     v                     1539          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   28.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.437                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 66.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.2    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Bolsa Chica Rd                                         
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11719          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1074           vph                 
Length of first accel/decel lane            510            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1448           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1770           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11719       1074        1448      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3084        283         381       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12459       1142        1539      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.303   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3013   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     11101         9600            Yes                   
      FO                                                                       
     v                     4155          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   34.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.544                        
                                              S                                
Space mean speed in ramp influence area,     S  = 54.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 56.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 55.8    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Valley View & Garden Grove                             
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12817          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1297           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12817       1297                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                3373        341                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          13626       1379                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5531   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10901         9600            Yes                   
      Fi   F                                                                   
     v                     5531          4400            Yes                   
      12                                                                       
     v  = v - v            9522          9600            No                    
      FO   F   R                                                               
     v                     1379          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   50.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.422                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Bolsa Chica Rd                                         
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11390          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1243           vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane           850            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     7520           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1430           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11390       1243        7520      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2997        327         1979      v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12109       1322        7995      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3497   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                9688          9600            Yes                   
      Fi   F                                                                   
     v                     3497          4400            No                    
      12                                                                       
     v  = v - v            8366          9600            No                    
      FO   F   R                                                               
     v                     1322          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   24.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.417                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 68.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Bolsa Chica Rd                                         
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           10147          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1288           vph                 
Length of first accel/decel lane            510            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1243           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1770           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        10147       1288        1243      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2670        339         327       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          10788       1369        1322      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.274   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2272   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     9657          9600            Yes                   
      FO                                                                       
     v                     3641          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   30.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.444                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.6    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           13074          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              800            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     852            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1580           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        13074       800         852       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3441        211         224       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13900       851         906       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5328   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                11120         9600            Yes                   
      Fi   F                                                                   
     v                     5328          4400            Yes                   
      12                                                                       
     v  = v - v            10269         9600            Yes                   
      FO   F   R                                                               
     v                     851           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   48.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.375                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12503          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              852            vph                 
Length of first accel/decel lane            1520           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     800            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1580           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12503       852         800       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3290        224         211       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13293       906         851       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.782   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  8445   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     11699         9600            Yes                   
      FO                                                                       
     v                     9351          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   68.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 45.135                       
                                              S                                
Space mean speed in ramp influence area,     S  = -1193.8 mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 67.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 434.7   mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           13784          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              983            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane           1620           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     984            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        13784       983         984       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3627        259         259       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          14655       1045        1046      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3822   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                11724         9600            Yes                   
      Fi   F                                                                   
     v                     3822          4400            No                    
      12                                                                       
     v  = v - v            10679         9600            Yes                   
      FO   F   R                                                               
     v                     1045          3500            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   20.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.652                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 65.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.2    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           13785          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              984            vph                 
Length of first accel/decel lane            620            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     983            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        13785       984         983       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3628        259         259       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          14656       1046        1045      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.241   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2926   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     13202         9600            Yes                   
      FO                                                                       
     v                     3972          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   32.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.472                        
                                              S                                
Space mean speed in ramp influence area,     S  = 56.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 49.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 51.5    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           13219          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1140           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1072           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1580           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        13219       1140        1072      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3479        300         282       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          14054       1212        1140      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5586   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                11244         9600            Yes                   
      Fi   F                                                                   
     v                     5586          4400            Yes                   
      12                                                                       
     v  = v - v            10032         9600            Yes                   
      FO   F   R                                                               
     v                     1212          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   51.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.407                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 69.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.7    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12404          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1072           vph                 
Length of first accel/decel lane            1520           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1140           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1580           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12404       1072        1140      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3264        282         300       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13187       1140        1212      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.753   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  8050   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     11827         9600            Yes                   
      FO                                                                       
     v                     9190          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   67.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 38.460                       
                                              S                                
Space mean speed in ramp influence area,     S  = -1006.9 mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 67.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 391.6   mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           12743          vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              1343           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane           1620           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1170           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        12743       1343        1170      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3353        353         308       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          13548       1428        1244      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3875   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                10839         9600            Yes                   
      Fi   F                                                                   
     v                     3875          4400            No                    
      12                                                                       
     v  = v - v            9411          9600            No                    
      FO   F   R                                                               
     v                     1428          3500            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   20.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.687                        
                                              S                                
Space mean speed in ramp influence area,     S  = 50.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 67.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.2    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           11784          vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1170           vph                 
Length of first accel/decel lane            620            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1343           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        11784       1170        1343      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                3101        308         353       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          12528       1244        1428      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.216   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2165   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     11272         9600            Yes                   
      FO                                                                       
     v                     3409          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.383                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 53.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 55.3    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              152            vph                 
Length of first accel/decel lane            660            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     379            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   850            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        152         379       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        40          100       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        162         403       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.492   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3608   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7496          9600            No                    
      FO                                                                       
     v                     3770          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   30.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.457                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 65.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              379            vph                 
Length of first accel/decel lane            530            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     152            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   850            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        379         152       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        100         40        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        403         162       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.299   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2191   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7737          9600            No                    
      FO                                                                       
     v                     2594          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.325                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1347           vph                 
Length of first accel/decel lane            160            ft                  
Length of second accel/decel lane           710            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1084           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1680           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1347        1084      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        354         285       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1432        1152      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3105   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3105          4400            No                    
      12                                                                       
     v  = v - v            6436          9600            No                    
      FO   F   R                                                               
     v                     1432          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   21.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.427                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1084           vph                 
Length of first accel/decel lane            1280           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1347           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1680           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1084        1347      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        285         354       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1152        1432      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.391   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2867   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8486          9600            No                    
      FO                                                                       
     v                     4019          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.423                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.0    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Loop On                                     
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              348            vph                 
Length of first accel/decel lane            660            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     248            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   850            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        348         248       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        92          65        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        370         264       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.466   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3417   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7704          9600            No                    
      FO                                                                       
     v                     3787          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   30.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.460                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              248            vph                 
Length of first accel/decel lane            530            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     348            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   850            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        248         348       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        65          92        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        264         370       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.316   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2318   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7598          9600            No                    
      FO                                                                       
     v                     2582          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.325                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              998            vph                 
Length of first accel/decel lane            160            ft                  
Length of second accel/decel lane           710            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1476           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1680           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        998         1476      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        263         388       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1061        1569      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2831   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     2831          4400            No                    
      12                                                                       
     v  = v - v            6807          9600            No                    
      FO   F   R                                                               
     v                     1061          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   19.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.393                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 66.1    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Bristol St                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1476           vph                 
Length of first accel/decel lane            1280           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     998            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1680           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1476        998       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        388         263       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1569        1061      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.339   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2485   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8903          9600            No                    
      FO                                                                       
     v                     4054          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.431                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.5    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Fairview Rd & Harbor Blvd                              
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              3107           vph                 
Length of first accel/decel lane            170            ft                  
Length of second accel/decel lane           1060           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        3107                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2434        818                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          9834        3303                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4490   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     4490          4400            Yes                   
      12                                                                       
     v  = v - v            4565          9600            No                    
      FO   F   R                                                               
     v                     3303          3800            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   30.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.725                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 74.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.9    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              794            vph                 
Length of first accel/decel lane            670            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     522            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1730           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        794         522       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        209         137       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        844         555       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.278   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2041   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8178          9600            No                    
      FO                                                                       
     v                     2885          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.331                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              820            vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane           330            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1393           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1330           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        820         1393      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        216         367       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        872         1481      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2691   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     2691          4400            No                    
      12                                                                       
     v  = v - v            6996          9600            No                    
      FO   F   R                                                               
     v                     872           4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   21.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.376                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 66.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1444           vph                 
Length of first accel/decel lane            710            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1347           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2250           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1444        1347      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        380         354       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1535        1432      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.202   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1480   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8869          9600            No                    
      FO                                                                       
     v                     3015          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.337                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.0    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              3625           vph                 
Length of first accel/decel lane            170            ft                  
Length of second accel/decel lane           1060           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        3625                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2434        954                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          9834        3854                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4898   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     4898          4400            Yes                   
      12                                                                       
     v  = v - v            4014          9600            No                    
      FO   F   R                                                               
     v                     3854          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   33.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.645                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 74.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.7    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              769            vph                 
Length of first accel/decel lane            670            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     628            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1730           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        769         628       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        202         165       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        818         668       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.282   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2065   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8152          9600            No                    
      FO                                                                       
     v                     2883          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.330                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              865            vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane           330            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     777            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1330           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        865         777       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        228         204       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        920         826       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2726   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     2726          4400            No                    
      12                                                                       
     v  = v - v            6948          9600            No                    
      FO   F   R                                                               
     v                     920           4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   22.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.381                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 66.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Fairview Rd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1092           vph                 
Length of first accel/decel lane            710            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     998            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2250           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1092        998       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        287         263       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1161        1061      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.249   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1823   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8495          9600            No                    
      FO                                                                       
     v                     2984          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.334                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.7    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              522            vph                 
Length of first accel/decel lane            640            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     794            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1730           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        522         794       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        137         209       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        555         844       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.434   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3182   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7889          9600            No                    
      FO                                                                       
     v                     3737          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   30.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.453                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Hyland Ave                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              750            vph                 
Length of first accel/decel lane            770            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     522            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1880           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        750         522       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        197         137       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        797         555       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.309   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2266   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8131          9600            No                    
      FO                                                                       
     v                     3063          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.335                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1251           vph                 
Length of first accel/decel lane            180            ft                  
Length of second accel/decel lane           1475           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1007           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1425           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1251        1007      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        329         265       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1330        1071      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3030   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3030          4400            No                    
      12                                                                       
     v  = v - v            6538          9600            No                    
      FO   F   R                                                               
     v                     1330          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   13.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.418                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.6    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1007           vph                 
Length of first accel/decel lane            530            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1393           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1220           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1007        1393      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        265         367       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1071        1481      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.215   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1579   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8405          9600            No                    
      FO                                                                       
     v                     2650          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.329                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.3    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1393           vph                 
Length of first accel/decel lane            850            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1007           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1220           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1393        1007      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        367         265       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1481        1071      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.243   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1784   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8815          9600            No                    
      FO                                                                       
     v                     3265          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.347                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.5    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              628            vph                 
Length of first accel/decel lane            640            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     769            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1730           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        628         769       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        165         202       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        668         818       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.420   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  3078   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8002          9600            No                    
      FO                                                                       
     v                     3746          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   30.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.454                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 64.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.7    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Hyland Ave                                             
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              957            vph                 
Length of first accel/decel lane            770            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     628            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1880           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        957         628       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        252         165       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1017        668       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.281   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2064   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8351          9600            No                    
      FO                                                                       
     v                     3081          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.337                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1180           vph                 
Length of first accel/decel lane            180            ft                  
Length of second accel/decel lane           1475           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1081           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1425           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1180        1081      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        311         284       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1255        1149      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2974   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     2974          4400            No                    
      12                                                                       
     v  = v - v            6613          9600            No                    
      FO   F   R                                                               
     v                     1255          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   13.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.411                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1081           vph                 
Length of first accel/decel lane            530            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     777            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1220           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1081        777       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        284         204       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1149        826       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.205   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1507   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8483          9600            No                    
      FO                                                                       
     v                     2656          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.329                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Harbor Blvd                                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              777            vph                 
Length of first accel/decel lane            850            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1081           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1220           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        777         1081      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        204         284       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        826         1149      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.325   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2385   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8160          9600            No                    
      FO                                                                       
     v                     3211          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.341                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.6    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              318            vph                 
Length of first accel/decel lane            900            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1679           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1460           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        318         1679      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        84          442       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        338         1785      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.399   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2923   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7672          9600            No                    
      FO                                                                       
     v                     3261          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.342                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              639            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1086           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1410           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        639         1086      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        168         286       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        679         1155      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3813   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3813          4400            No                    
      12                                                                       
     v  = v - v            7189          9600            No                    
      FO   F   R                                                               
     v                     679           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   35.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.359                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.9    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              714            vph                 
Length of first accel/decel lane            900            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     2395           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1460           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        714         2395      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        188         630       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        759         2546      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.346   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2537   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8093          9600            No                    
      FO                                                                       
     v                     3296          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.345                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Euclid St                                              
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              504            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1433           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1410           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        504         1433      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        133         377       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        536         1524      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3733   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3733          4400            No                    
      12                                                                       
     v  = v - v            7332          9600            No                    
      FO   F   R                                                               
     v                     536           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   35.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.346                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 66.2    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              1329           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane           2000           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     867            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1329        867       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        350         228       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1413        922       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3091   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3091          4400            No                    
      12                                                                       
     v  = v - v            6455          9600            No                    
      FO   F   R                                                               
     v                     1413          3800            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   10.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.555                        
                                              S                                
Space mean speed in ramp influence area,     S  = 54.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.6    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GW                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              867            vph                 
Length of first accel/decel lane            520            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     431            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1320           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        867         431       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        228         113       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        922         458       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.334   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2453   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8256          9600            No                    
      FO                                                                       
     v                     3375          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.409                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              431            vph                 
Length of first accel/decel lane            660            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     867            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1320           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        431         867       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        113         228       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        458         922       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.324   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2377   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7792          9600            No                    
      FO                                                                       
     v                     2835          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.328                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              853            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1379           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1450           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        853         1379      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        224         363       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        907         1466      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3942   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3942          4400            No                    
      12                                                                       
     v  = v - v            6961          9600            No                    
      FO   F   R                                                               
     v                     907           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   36.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.380                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1379           vph                 
Length of first accel/decel lane            550            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     853            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1450           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1379        853       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        363         224       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1466        907       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.280   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2052   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8800          9600            No                    
      FO                                                                       
     v                     3518          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.425                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1152           vph                 
Length of first accel/decel lane            2000           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1379           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2430           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1152        1379      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        303         363       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1225        1466      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.560   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  4109   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8559          9600            No                    
      FO                                                                       
     v                     5334          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   34.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.949                        
                                              S                                
Space mean speed in ramp influence area,     S  = 43.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 66.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 49.8    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              1622           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane           2000           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1000           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1622        1000      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        427         263       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1724        1063      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3321   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3321          4400            No                    
      12                                                                       
     v  = v - v            6144          9600            No                    
      FO   F   R                                                               
     v                     1724          3800            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   12.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.583                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.9    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1000           vph                 
Length of first accel/decel lane            520            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     427            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1320           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1000        427       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        263         112       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1063        454       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.317   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2324   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8397          9600            No                    
      FO                                                                       
     v                     3387          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.410                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.7    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              427            vph                 
Length of first accel/decel lane            660            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1000           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1320           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        427         1000      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        112         263       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        454         1063      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.325   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2380   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7788          9600            No                    
      FO                                                                       
     v                     2834          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.328                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1003           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     752            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1450           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1003        752       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        264         198       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1066        799       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4032   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     4032          4400            No                    
      12                                                                       
     v  = v - v            6802          9600            No                    
      FO   F   R                                                               
     v                     1066          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   37.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.394                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.1    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              752            vph                 
Length of first accel/decel lane            550            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1003           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1450           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        752         1003      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        198         264       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        799         1066      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.363   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2664   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8133          9600            No                    
      FO                                                                       
     v                     3463          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.418                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.0    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Brookhurst St & Talbert Ave                            
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              774            vph                 
Length of first accel/decel lane            2000           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     752            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2430           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        774         752       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        204         198       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        823         799       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.610   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  4477   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8157          9600            No                    
      FO                                                                       
     v                     5300          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   33.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.922                        
                                              S                                
Space mean speed in ramp influence area,     S  = 44.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 66.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 50.1    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              520            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     259            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        520         259       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        137         68        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        553         275       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3742   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3742          4400            No                    
      12                                                                       
     v  = v - v            7315          9600            No                    
      FO   F   R                                                               
     v                     553           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   35.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.608                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.7    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              259            vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     520            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        259         520       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        68          137       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        275         553       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3586   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3586          4400            No                    
      12                                                                       
     v  = v - v            7593          9600            No                    
      FO   F   R                                                               
     v                     275           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   33.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.323                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 66.7    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct (Warner)                          
Junction:               Magnolia St& Warner Ave                                
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              556            vph                 
Length of first accel/decel lane            630            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     259            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1950           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        556         259       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        146         68        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        591         275       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.300   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2200   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7925          9600            No                    
      FO                                                                       
     v                     2791          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.328                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On (Magnolia)                               
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              911            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     556            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        911         556       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        240         146       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        969         591       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.201   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1472   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8303          9600            No                    
      FO                                                                       
     v                     2441          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   21.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.328                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.0    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              577            vph                 
Length of first accel/decel lane            130            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     690            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1260           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        577         690       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        152         182       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        613         734       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3776   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3776          4400            No                    
      12                                                                       
     v  = v - v            7255          9600            No                    
      FO   F   R                                                               
     v                     613           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   35.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.353                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 66.1    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              690            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     577            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1260           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        690         577       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        182         152       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        734         613       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3844   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3844          4400            No                    
      12                                                                       
     v  = v - v            7134          9600            No                    
      FO   F   R                                                               
     v                     734           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   36.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.364                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1102           vph                 
Length of first accel/decel lane            470            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1423           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1102        1423      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        290         374       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1172        1513      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.188   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1377   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8506          9600            No                    
      FO                                                                       
     v                     2549          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   21.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.329                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct(Magnolia)                         
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1423           vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1102           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1423        1102      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        374         290       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1513        1172      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.172   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1264   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8847          9600            No                    
      FO                                                                       
     v                     2777          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.331                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.6    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              878            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     777            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        878         777       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        231         204       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        933         826       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3957   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3957          4400            No                    
      12                                                                       
     v  = v - v            6935          9600            No                    
      FO   F   R                                                               
     v                     933           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   37.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.642                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.7    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              777            vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     878            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        777         878       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        204         231       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        826         933       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3896   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3896          4400            No                    
      12                                                                       
     v  = v - v            7042          9600            No                    
      FO   F   R                                                               
     v                     826           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   36.4    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.372                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.6    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct (Warner)                          
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              888            vph                 
Length of first accel/decel lane            630            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     777            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1950           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        888         777       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        234         204       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        944         826       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.256   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1877   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8278          9600            No                    
      FO                                                                       
     v                     2821          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.330                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On (Magnolia)                               
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              595            vph                 
Length of first accel/decel lane            420            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     888            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   2370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        595         888       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        157         234       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        633         944       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.243   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1780   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7967          9600            No                    
      FO                                                                       
     v                     2413          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   21.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.327                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.7    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1178           vph                 
Length of first accel/decel lane            130            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     597            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1260           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1178        597       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        310         157       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1252        635       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4137   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     4137          4400            No                    
      12                                                                       
     v  = v - v            6616          9600            No                    
      FO   F   R                                                               
     v                     1252          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   38.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.411                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.7    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Alt 3                                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              597            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1178           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1260           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        597         1178      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        157         310       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        635         1252      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3789   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3789          4400            No                    
      12                                                                       
     v  = v - v            7233          9600            No                    
      FO   F   R                                                               
     v                     635           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   35.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.355                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.7    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 66.0    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              378            vph                 
Length of first accel/decel lane            470            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     762            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        378         762       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        99          201       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        402         810       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.284   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2083   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7736          9600            No                    
      FO                                                                       
     v                     2485          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   21.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.326                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.3    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct(Magnolia)                         
Junction:               Magnolia St & Warner Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              762            vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     378            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1000           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        762         378       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        201         99        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        810         402       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1909   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8144          9600            No                    
      FO                                                                       
     v                     2719          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.328                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.9    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1643           vph                 
Length of first accel/decel lane            190            ft                  
Length of second accel/decel lane           2030           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     866            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2070           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1643        866       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        432         228       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1747        921       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3338   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3338          4400            No                    
      12                                                                       
     v  = v - v            6121          9600            No                    
      FO   F   R                                                               
     v                     1747          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   11.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.455                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              866            vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     301            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1090           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        866         301       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        228         79        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        921         320       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.361   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2650   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8255          9600            No                    
      FO                                                                       
     v                     3571          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   29.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.431                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              301            vph                 
Length of first accel/decel lane            890            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     866            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1090           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        301         866       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        79          228       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        320         921       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.398   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2921   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7654          9600            No                    
      FO                                                                       
     v                     3241          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.341                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1160           vph                 
Length of first accel/decel lane            70             ft                  
Length of second accel/decel lane           200            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1160                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2434        305                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          9834        1233                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2958   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     2958          4400            No                    
      12                                                                       
     v  = v - v            6635          9600            No                    
      FO   F   R                                                               
     v                     1233          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   26.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.409                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              813            vph                 
Length of first accel/decel lane            1040           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1059           vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1040           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        813         1059      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        214         279       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        864         1126      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.367   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2695   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8198          9600            No                    
      FO                                                                       
     v                     3559          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.364                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1059           vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     813            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1040           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1059        813       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        279         214       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1126        864       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.221   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1619   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8460          9600            No                    
      FO                                                                       
     v                     2745          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.330                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.3    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              2078           vph                 
Length of first accel/decel lane            190            ft                  
Length of second accel/decel lane           2030           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1061           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2070           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        2078        1061      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        547         279       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        2209        1128      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3680   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3680          4400            No                    
      12                                                                       
     v  = v - v            5659          9600            No                    
      FO   F   R                                                               
     v                     2209          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   14.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.497                        
                                              S                                
Space mean speed in ramp influence area,     S  = 56.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 63.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1061           vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     291            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1090           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1061        291       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        279         77        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1128        309       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.335   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2460   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8462          9600            No                    
      FO                                                                       
     v                     3588          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   29.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.433                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              291            vph                 
Length of first accel/decel lane            890            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1061           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1090           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        291         1061      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        77          279       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        309         1128      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.400   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2931   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     7643          9600            No                    
      FO                                                                       
     v                     3240          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.340                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1623           vph                 
Length of first accel/decel lane            70             ft                  
Length of second accel/decel lane           200            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1623                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2434        427                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          9834        1726                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3323   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3323          4400            No                    
      12                                                                       
     v  = v - v            6142          9600            No                    
      FO   F   R                                                               
     v                     1726          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   29.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.453                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.9    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              950            vph                 
Length of first accel/decel lane            1040           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     803            vph                 
Position of adjacent Ramp                   Downstream                         
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1040           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        950         803       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        250         211       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1010        854       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.349   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2561   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8344          9600            No                    
      FO                                                                       
     v                     3571          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   26.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.366                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 63.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Beach Blvd & Edinger Ave                               
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              803            vph                 
Length of first accel/decel lane            580            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     950            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       On                                 
Distance to adjacent Ramp                   1040           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        803         950       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        211         250       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        854         1010      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.255   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1868   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8188          9600            No                    
      FO                                                                       
     v                     2722          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.328                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.9    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              908            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     873            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2020           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        908         873       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        239         230       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        965         928       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3975   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3975          4400            No                    
      12                                                                       
     v  = v - v            6903          9600            No                    
      FO   F   R                                                               
     v                     965           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   37.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.645                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.6    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              873            vph                 
Length of first accel/decel lane            510            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     908            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2020           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        873         908       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        230         239       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        928         965       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.329   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2415   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8262          9600            No                    
      FO                                                                       
     v                     3343          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.406                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Ramps                                   
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1082           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1082                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2434        285                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          9834        1150                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4079   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     4079          4400            No                    
      12                                                                       
     v  = v - v            6718          9600            No                    
      FO   F   R                                                               
     v                     1150          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   38.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.402                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.0    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On                                          
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              960            vph                 
Length of first accel/decel lane            620            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        960                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2434        253                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          9834        1021                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.244   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1788   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8355          9600            No                    
      FO                                                                       
     v                     2809          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.330                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.7    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              812            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     947            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2020           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        812         947       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        214         249       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        863         1007      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3917   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3917          4400            No                    
      12                                                                       
     v  = v - v            7005          9600            No                    
      FO   F   R                                                               
     v                     863           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   36.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.636                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.9    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              947            vph                 
Length of first accel/decel lane            510            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     812            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2020           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        947         812       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        249         214       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1007        863       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.319   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2342   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8341          9600            No                    
      FO                                                                       
     v                     3349          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.407                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 62.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off                                         
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              981            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        981                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2434        258                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          9834        1043                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4019   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     4019          4400            No                    
      12                                                                       
     v  = v - v            6825          9600            No                    
      FO   F   R                                                               
     v                     1043          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   37.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.392                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.2    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Ramps                                    
Junction:               Goldenwest St & Bolsa Ave                              
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1248           vph                 
Length of first accel/decel lane            620            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1248                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2434        328                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          9834        1327                  pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.206   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1507   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8661          9600            No                    
      FO                                                                       
     v                     2834          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.332                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.1    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              783            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1008           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1940           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        783         1008      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        206         265       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        832         1072      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3900   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3900          4400            No                    
      12                                                                       
     v  = v - v            7036          9600            No                    
      FO   F   R                                                               
     v                     832           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   36.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.633                        
                                              S                                
Space mean speed in ramp influence area,     S  = 52.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.0    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1008           vph                 
Length of first accel/decel lane            510            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     783            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1940           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1008        783       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        265         206       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1072        832       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.210   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1541   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8406          9600            No                    
      FO                                                                       
     v                     2613          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.328                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 59.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              382            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     289            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   960            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        382         289       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        101         76        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        406         307       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3659   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3659          4400            No                    
      12                                                                       
     v  = v - v            7462          9600            No                    
      FO   F   R                                                               
     v                     406           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   34.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.335                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 66.4    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              289            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     382            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   960            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        289         382       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        76          101       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        307         406       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3604   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3604          4400            No                    
      12                                                                       
     v  = v - v            7561          9600            No                    
      FO   F   R                                                               
     v                     307           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   34.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.586                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.4    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              807            vph                 
Length of first accel/decel lane            570            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     289            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1780           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        807         289       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        212         76        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        858         307       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.252   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1847   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8192          9600            No                    
      FO                                                                       
     v                     2705          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.328                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.8    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Loop                                    
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              997            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     956            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1940           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        997         956       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        262         252       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1060        1016      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4028   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     4028          4400            No                    
      12                                                                       
     v  = v - v            6808          9600            No                    
      FO   F   R                                                               
     v                     1060          1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   37.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.653                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.4    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Direct                                   
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              956            vph                 
Length of first accel/decel lane            510            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     997            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1940           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        956         997       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        252         262       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1016        1060      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.217   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1593   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8350          9600            No                    
      FO                                                                       
     v                     2609          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.328                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.3    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              453            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     245            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   960            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        453         245       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        119         64        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        482         260       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3702   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3702          4400            No                    
      12                                                                       
     v  = v - v            7386          9600            No                    
      FO   F   R                                                               
     v                     482           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   34.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.341                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 66.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              245            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     453            vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   960            ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        245         453       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        64          119       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        260         482       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3577   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3577          4400            No                    
      12                                                                       
     v  = v - v            7608          9600            No                    
      FO   F   R                                                               
     v                     260           1900            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   33.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.581                        
                                              S                                
Space mean speed in ramp influence area,     S  = 53.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 72.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Springdale St & Westminster Bl                         
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1014           vph                 
Length of first accel/decel lane            570            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     245            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1780           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1014        245       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        267         64        v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1078        260       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.224   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1645   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8412          9600            No                    
      FO                                                                       
     v                     2723          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.329                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.4    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Valley View & Garden Grove                             
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              938            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        938                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2434        247                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          9834        997                   pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3993   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3993          4400            No                    
      12                                                                       
     v  = v - v            6871          9600            No                    
      FO   F   R                                                               
     v                     997           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   37.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.388                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.1    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Bolsa Chica Rd                                         
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1448           vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane           850            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     7580           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1430           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1448        7580      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        381         1995      v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1539        8059      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3185   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3185          4400            No                    
      12                                                                       
     v  = v - v            6329          9600            No                    
      FO   F   R                                                               
     v                     1539          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   21.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.437                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Bolsa Chica Rd                                         
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1074           vph                 
Length of first accel/decel lane            510            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1448           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1770           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1074        1448      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        283         381       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1142        1539      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.303   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2219   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8476          9600            No                    
      FO                                                                       
     v                     3361          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.0-   pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.408                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.6    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Valley View & Garden Grove                             
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1297           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1297                  vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                2434        341                   v     
Trucks and buses                       2           2                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.990       0.990                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          9834        1379                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4208   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     4208          4400            No                    
      12                                                                       
     v  = v - v            6489          9600            No                    
      FO   F   R                                                               
     v                     1379          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   39.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.422                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.4    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Direct                                  
Junction:               Bolsa Chica Rd                                         
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1243           vph                 
Length of first accel/decel lane            150            ft                  
Length of second accel/decel lane           850            ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     7520           vph                 
Position of adjacent ramp                   Upstream                           
Type of adjacent ramp                       Off                                
Distance to adjacent ramp                   1430           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1243        7520      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        327         1979      v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1322        7995      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3024   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3024          4400            No                    
      12                                                                       
     v  = v - v            6546          9600            No                    
      FO   F   R                                                               
     v                     1322          4100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   19.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.417                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.7    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Loop                                     
Junction:               Bolsa Chica Rd                                         
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1288           vph                 
Length of first accel/decel lane            510            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1243           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1770           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1288        1243      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        339         327       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1369        1322      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.274   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  2011   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8703          9600            No                    
      FO                                                                       
     v                     3380          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.0+   pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.410                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 61.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.2    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              800            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     852            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1580           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        800         852       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        211         224       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        851         906       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3910   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3910          4400            No                    
      12                                                                       
     v  = v - v            7017          9600            No                    
      FO   F   R                                                               
     v                     851           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   36.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.375                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 65.6    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              852            vph                 
Length of first accel/decel lane            1520           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     800            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1580           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        852         800       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        224         211       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        906         851       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.782   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  5739   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8240          9600            No                    
      FO                                                                       
     v                     6645          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   47.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 3.244                        
                                              S                                
Space mean speed in ramp influence area,     S  = -20.8   mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 68.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  =         mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              983            vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane           1620           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     984            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        983         984       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        259         259       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1045        1046      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2819   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     2819          4400            No                    
      12                                                                       
     v  = v - v            6823          9600            No                    
      FO   F   R                                                               
     v                     1045          3500            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   11.4    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.652                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 70.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.6    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              984            vph                 
Length of first accel/decel lane            620            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     983            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        984         983       vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        259         259       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1046        1045      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.241   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1765   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8380          9600            No                    
      FO                                                                       
     v                     2811          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.330                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.6    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.6    mph                  
_______________________________________________________________________________
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                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound Off Direct                                  
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1140           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1072           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1580           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1140        1072      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        300         282       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1212        1140      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.436   Using Equation  8                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4114   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     4114          4400            No                    
      12                                                                       
     v  = v - v            6656          9600            No                    
      FO   F   R                                                               
     v                     1212          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   38.4    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.407                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 73.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 64.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Northbound On Loop                                     
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     25.0           mph                 
Volume on ramp                              1072           vph                 
Length of first accel/decel lane            1520           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1140           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1580           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1072        1140      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        282         300       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1140        1212      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.753   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  5524   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8474          9600            No                    
      FO                                                                       
     v                     6664          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   47.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 3.301                        
                                              S                                
Space mean speed in ramp influence area,     S  = -22.4   mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 68.5    mph                  
                                              0                                
Space mean speed for all vehicles,           S  =         mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         03/15/2011                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound Off Loop                                    
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     2                                  
Free-Flow speed on ramp                     25.0           mph                 
Volume on ramp                              1343           vph                 
Length of first accel/decel lane            140            ft                  
Length of second accel/decel lane           1620           ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1170           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1343        1170      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        353         308       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1428        1244      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.260   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3102   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                7868          9600            No                    
      Fi   F                                                                   
     v                     3102          4400            No                    
      12                                                                       
     v  = v - v            6440          9600            No                    
      FO   F   R                                                               
     v                     1428          3500            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   13.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.687                        
                                              S                                
Space mean speed in ramp influence area,     S  = 50.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 71.4    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.5    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                HN                                                     
Agency/Co.:             AGA                                                    
Date performed:         10/06/2010                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  Southbound On Direct                                   
Junction:               Seal Beach Blvd                                        
Jurisdiction:                                                                  
Analysis Year:          2040 Build Constrained Vol                             
Description:  I-405                                                            
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  5                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           9250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1170           vph                 
Length of first accel/decel lane            620            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1343           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1370           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        9250        1170        1343      vph   
Peak-hour factor, PHF                  0.95        0.95        0.95            
Peak 15-min volume, v15                2434        308         353       v     
Trucks and buses                       2           2           2         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             



Heavy vehicle adjustment, fHV          0.990       0.990       0.990           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          9834        1244        1428      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.216   Using Equation  4                            
                   FM                                                          
                  v  = v  (P  ) =  1584   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     8578          9600            No                    
      FO                                                                       
     v                     2828          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.331                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.3    mph                  
_______________________________________________________________________________
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I‐405 Northbound 
Seal Beach Boulevard to SR‐22 Westbound 

Weaving Analysis 
 

 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/27/2010                                             
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-405 Northbound                                       
Weaving Location:       Btn Seal Beach and WB SR-22                            
Jurisdiction:                                                                  
Analysis Year:          2040 ALT 3                                             
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  3                                  
Weaving segment length, L                   1950           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.40                               
Weaving ratio, R                            0.28                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              3311    200     1691    652     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                871     53      445     172     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           3520    212     1797    693     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.80         0.71                       
Weaving and non-weaving speeds, Si     48.39        50.13                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.37                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               49.42  mph                              
Weaving segment density, D             41.97  pc/mi/ln                         
Level of service, LOS                  E                                       
Capacity of base condition, cb         6338   pc/h                             
Capacity as a 15-minute flow rate, c   6275   pc/h                             
Capacity as a full-hour volume, ch     5961   pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  2490           4000            a        
Average flow rate (pcphpl)             2074           2400            b        
Volume ratio, VR                       0.40           0.80            c        
Weaving ratio, R                       0.28            N/A            d        
Weaving length (ft)                    1950           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/27/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-405 Northbound                                       
Weaving Location:       Btn Seal Beach and WB SR-22                            
Jurisdiction:                                                                  
Analysis Year:          2040 ALT 3                                             
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  3                                  
Weaving segment length, L                   1950           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.49                               
Weaving ratio, R                            0.29                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              2858    200     2104    872     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                752     53      554     229     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           3038    212     2236    927     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.94         1.07                       
Weaving and non-weaving speeds, Si     45.96        43.94                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.77                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               44.92  mph                              
Weaving segment density, D             47.59  pc/mi/ln                         
Level of service, LOS                  F                                       
Capacity of base condition, cb         5920   pc/h                             
Capacity as a 15-minute flow rate, c   5861   pc/h                             
Capacity as a full-hour volume, ch     5568   pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  3163           4000            a        
Average flow rate (pcphpl)             2137           2400            b        
Volume ratio, VR                       0.49           0.80            c        
Weaving ratio, R                       0.29            N/A            d        
Weaving length (ft)                    1950           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

I‐405 Southbound 
SR‐22 Eastbound to Seal Beach Boulevard 

Weaving Analysis 
 

 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/27/2010                                             
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Btn EB SR-22 and Seal Beach                            
Jurisdiction:                                                                  
Analysis Year:          2040 ALT 3                                             
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  3                                  
Weaving segment length, L                   2000           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.29                               
Weaving ratio, R                            0.47                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1921    2206    783     868     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                506     581     206     228     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           2042    2345    832     922     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.65         0.41                       
Weaving and non-weaving speeds, Si     51.45        57.45                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          0.89                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               55.60  mph                              
Weaving segment density, D             36.82  pc/mi/ln                         
Level of service, LOS                  E                                       
Capacity of base condition, cb         6928   pc/h                             
Capacity as a 15-minute flow rate, c   6859   pc/h                             
Capacity as a full-hour volume, ch     6516   pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1754           4000            a        
Average flow rate (pcphpl)             2047           2400            b        
Volume ratio, VR                       0.29           0.80            c        
Weaving ratio, R                       0.47            N/A            d        
Weaving length (ft)                    2000           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/27/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Btn EB SR-22 and Seal Beach                            
Jurisdiction:                                                                  
Analysis Year:          2040 ALT 3                                             
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  3                                  
Weaving segment length, L                   2000           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.52                               
Weaving ratio, R                            0.42                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              961     1565    1143    1547    veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                253     412     301     407     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1021    1663    1215    1644    pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.86         1.00                       
Weaving and non-weaving speeds, Si     47.19        44.97                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.81                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               46.08  mph                              
Weaving segment density, D             40.09  pc/mi/ln                         
Level of service, LOS                  E                                       
Capacity of base condition, cb         5854   pc/h                             
Capacity as a 15-minute flow rate, c   5796   pc/h                             
Capacity as a full-hour volume, ch     5506   pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  2859           4000            a        
Average flow rate (pcphpl)             1847           2400            b        
Volume ratio, VR                       0.52           0.80            c        
Weaving ratio, R                       0.42            N/A            d        
Weaving length (ft)                    2000           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

I‐405 Southbound 
Harbor Boulevard to Fairview Road 

Weaving Analysis 
 

 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         1027/2010                                              
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Btn Harbor and Fairview                                
Jurisdiction:                                                                  
Analysis Year:          2040 ALT 3                                             
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1480           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.50                               
Weaving ratio, R                            0.28                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1971    0       549     1393    veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                519     0       144     367     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           2095    0       583     1480    pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           1.06         1.21                       
Weaving and non-weaving speeds, Si     44.12        42.12                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.26                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               43.09  mph                              
Weaving segment density, D             48.25  pc/mi/ln                         
Level of service, LOS                  F                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  2063           4000            a        
Average flow rate (pcphpl)             2079           2400            b        
Volume ratio, VR                       0.50           0.80            c        
Weaving ratio, R                       0.28            N/A            d        
Weaving length (ft)                    1480           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/27/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Btn Harbor and Fairview                                
Jurisdiction:                                                                  
Analysis Year:          2040 ALT 3                                             
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1480           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.50                               
Weaving ratio, R                            0.43                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1378    0       580     777     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                363     0       153     204     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1465    0       616     826     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.83         0.85                       
Weaving and non-weaving speeds, Si     47.87        47.48                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.20                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               47.68  mph                              
Weaving segment density, D             30.49  pc/mi/ln                         
Level of service, LOS                  D                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1442           4000            a        
Average flow rate (pcphpl)             1453           2400            b        
Volume ratio, VR                       0.50           0.80            c        
Weaving ratio, R                       0.43            N/A            d        
Weaving length (ft)                    1480           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SR‐73 Northbound 
Bear Street to Fairview Road 

Weaving Analysis 
 

 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         3/24/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  SR-73 Northbound                                       
Weaving Location:       Btn Bear and Fairview                                  
Jurisdiction:                                                                  
Analysis Year:          2040 ALT 3                                             
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1170           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.56                               
Weaving ratio, R                            0.43                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              846     0       620     464     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                223     0       163     122     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           899     0       659     493     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.80         0.87                       
Weaving and non-weaving speeds, Si     48.35        47.09                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.41                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               47.79  mph                              
Weaving segment density, D             21.46  pc/mi/ln                         
Level of service, LOS                  C                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1152           4000            a        
Average flow rate (pcphpl)             1025           2400            b        
Volume ratio, VR                       0.56           0.80            c        
Weaving ratio, R                       0.43            N/A            d        
Weaving length (ft)                    1170           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         3/24/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  SR-73 Northbound                                       
Weaving Location:       Btn Bear and Fairview                                  
Jurisdiction:                                                                  
Analysis Year:          2040 ALT 3                                             
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1170           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.43                               
Weaving ratio, R                            0.44                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1451    0       614     480     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                382     0       162     126     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1542    0       652     510     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.80         0.68                       
Weaving and non-weaving speeds, Si     48.36        50.82                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.09                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               49.73  mph                              
Weaving segment density, D             27.19  pc/mi/ln                         
Level of service, LOS                  C                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1162           4000            a        
Average flow rate (pcphpl)             1352           2400            b        
Volume ratio, VR                       0.43           0.80            c        
Weaving ratio, R                       0.44            N/A            d        
Weaving length (ft)                    1170           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SR‐73 Southbound 
Fairview Road to Bear Street 

Weaving Analysis 
 

 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         3/24/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  SR-73 Southbound                                       
Weaving Location:       Btn Fairview and Bear                                  
Jurisdiction:                                                                  
Analysis Year:          2040 ALT 3                                             
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1170           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.41                               
Weaving ratio, R                            0.49                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              931     482     493     481     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                245     127     130     127     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           989     512     524     511     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.74         0.58                       
Weaving and non-weaving speeds, Si     49.52        53.02                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.02                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               51.53  mph                              
Weaving segment density, D             24.60  pc/mi/ln                         
Level of service, LOS                  C                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1035           4000            a        
Average flow rate (pcphpl)             1268           2400            b        
Volume ratio, VR                       0.41           0.80            c        
Weaving ratio, R                       0.49            N/A            d        
Weaving length (ft)                    1170           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         3/24/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  SR-73 Southbound                                       
Weaving Location:       Btn Fairview and Bear                                  
Jurisdiction:                                                                  
Analysis Year:          2040 ALT 3                                             
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1170           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.57                               
Weaving ratio, R                            0.36                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              383     364     642     364     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                101     96      169     96      v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           407     386     682     386     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.76         0.83                       
Weaving and non-weaving speeds, Si     49.10        47.84                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.42                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               48.56  mph                              
Weaving segment density, D             19.16  pc/mi/ln                         
Level of service, LOS                  B                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1068           4000            a        
Average flow rate (pcphpl)             930            2400            b        
Volume ratio, VR                       0.57           0.80            c        
Weaving ratio, R                       0.36            N/A            d        
Weaving length (ft)                    1170           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
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I‐405 Northbound 
Seal Beach Boulevard to SR‐22 Westbound 

Weaving Analysis 
 

 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/27/2010                                             
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-405 Northbound                                       
Weaving Location:       Btn Seal Beach and WB SR-22                            
Jurisdiction:                                                                  
Analysis Year:          2040 ALT 3 Constrained                                 
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  3                                  
Weaving segment length, L                   1950           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.52                               
Weaving ratio, R                            0.27                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1969    200     1731    652     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                518     53      456     172     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           2093    212     1840    693     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.80         0.91                       
Weaving and non-weaving speeds, Si     48.25        46.36                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.82                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               47.33  mph                              
Weaving segment density, D             34.08  pc/mi/ln                         
Level of service, LOS                  D                                       
Capacity of base condition, cb         5805   pc/h                             
Capacity as a 15-minute flow rate, c   5748   pc/h                             
Capacity as a full-hour volume, ch     5461   pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  2533           4000            a        
Average flow rate (pcphpl)             1612           2400            b        
Volume ratio, VR                       0.52           0.80            c        
Weaving ratio, R                       0.27            N/A            d        
Weaving length (ft)                    1950           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/27/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-405 Northbound                                       
Weaving Location:       Btn Seal Beach and WB SR-22                            
Jurisdiction:                                                                  
Analysis Year:          2040 ALT 3 Constrained                                 
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  3                                  
Weaving segment length, L                   1950           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.72                               
Weaving ratio, R                            0.25                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1143    200     2557    872     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                301     53      673     229     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1215    212     2718    927     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           1.08         1.97                       
Weaving and non-weaving speeds, Si     43.79        35.18                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          2.60                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               40.97  mph                              
Weaving segment density, D             41.27  pc/mi/ln                         
Level of service, LOS                  E                                       
Capacity of base condition, cb         5210   pc/h                             
Capacity as a 15-minute flow rate, c   5158   pc/h                             
Capacity as a full-hour volume, ch     4900   pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  3645           4000            a        
Average flow rate (pcphpl)             1690           2400            b        
Volume ratio, VR                       0.72           0.80            c        
Weaving ratio, R                       0.25            N/A            d        
Weaving length (ft)                    1950           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

I‐405 Southbound 
SR‐22 Eastbound to Seal Beach Boulevard 

Weaving Analysis 
 

 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/27/2010                                             
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Btn EB SR-22 and Seal Beach                            
Jurisdiction:                                                                  
Analysis Year:          2040 ALT 3 Constrained                                 
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  3                                  
Weaving segment length, L                   2000           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.42                               
Weaving ratio, R                            0.38                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1067    1779    783     1295    veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                281     468     206     341     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1134    1891    832     1376    pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.72         0.64                       
Weaving and non-weaving speeds, Si     49.86        51.48                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.41                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               50.78  mph                              
Weaving segment density, D             34.35  pc/mi/ln                         
Level of service, LOS                  D                                       
Capacity of base condition, cb         6261   pc/h                             
Capacity as a 15-minute flow rate, c   6199   pc/h                             
Capacity as a full-hour volume, ch     5889   pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  2208           4000            a        
Average flow rate (pcphpl)             1744           2400            b        
Volume ratio, VR                       0.42           0.80            c        
Weaving ratio, R                       0.38            N/A            d        
Weaving length (ft)                    2000           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/27/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Btn EB SR-22 and Seal Beach                            
Jurisdiction:                                                                  
Analysis Year:          2040 ALT 3 Constrained                                 
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  3                                  
Weaving segment length, L                   2000           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.57                               
Weaving ratio, R                            0.41                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              707     1438    1143    1674    veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                186     378     301     441     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           751     1528    1215    1779    pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.90         1.17                       
Weaving and non-weaving speeds, Si     46.60        42.68                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          2.02                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               44.82  mph                              
Weaving segment density, D             39.21  pc/mi/ln                         
Level of service, LOS                  E                                       
Capacity of base condition, cb         5669   pc/h                             
Capacity as a 15-minute flow rate, c   5613   pc/h                             
Capacity as a full-hour volume, ch     5332   pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  2994           4000            a        
Average flow rate (pcphpl)             1757           2400            b        
Volume ratio, VR                       0.57           0.80            c        
Weaving ratio, R                       0.41            N/A            d        
Weaving length (ft)                    2000           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

I‐405 Southbound 
Harbor Boulevard to Fairview Road 

Weaving Analysis 
 

 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         1027/2010                                              
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Btn Harbor and Fairview                                
Jurisdiction:                                                                  
Analysis Year:          2040 ALT 3 Constrained                                 
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1480           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.60                               
Weaving ratio, R                            0.28                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1301    0       549     1393    veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                342     0       144     367     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1383    0       583     1480    pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           1.08         1.50                       
Weaving and non-weaving speeds, Si     43.91        39.05                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.50                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               41.82  mph                              
Weaving segment density, D             41.20  pc/mi/ln                         
Level of service, LOS                  E                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  2063           4000            a        
Average flow rate (pcphpl)             1723           2400            b        
Volume ratio, VR                       0.60           0.80            c        
Weaving ratio, R                       0.28            N/A            d        
Weaving length (ft)                    1480           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         10/27/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Btn Harbor and Fairview                                
Jurisdiction:                                                                  
Analysis Year:          2040 ALT 3 Constrained                                 
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1480           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.52                               
Weaving ratio, R                            0.43                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1270    0       580     777     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                334     0       153     204     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1350    0       616     826     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.83         0.88                       
Weaving and non-weaving speeds, Si     47.85        46.87                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.25                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               47.37  mph                              
Weaving segment density, D             29.47  pc/mi/ln                         
Level of service, LOS                  D                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1442           4000            a        
Average flow rate (pcphpl)             1396           2400            b        
Volume ratio, VR                       0.52           0.80            c        
Weaving ratio, R                       0.43            N/A            d        
Weaving length (ft)                    1480           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SR‐73 Northbound 
Bear Street to Fairview Road 

Weaving Analysis 
 

 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         3/24/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  SR-73 Northbound                                       
Weaving Location:       Btn Bear and Fairview                                  
Jurisdiction:                                                                  
Analysis Year:          2040 ALT 3 (Constrained)                               
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1170           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.56                               
Weaving ratio, R                            0.43                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              846     0       620     464     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                223     0       163     122     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           899     0       659     493     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.80         0.87                       
Weaving and non-weaving speeds, Si     48.35        47.09                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.41                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               47.79  mph                              
Weaving segment density, D             21.46  pc/mi/ln                         
Level of service, LOS                  C                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1152           4000            a        
Average flow rate (pcphpl)             1025           2400            b        
Volume ratio, VR                       0.56           0.80            c        
Weaving ratio, R                       0.43            N/A            d        
Weaving length (ft)                    1170           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         3/24/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  SR-73 Northbound                                       
Weaving Location:       Btn Bear and Fairview                                  
Jurisdiction:                                                                  
Analysis Year:          2040 ALT 3 (Constrained)                               
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1170           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.47                               
Weaving ratio, R                            0.44                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              1236    0       614     480     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                325     0       162     126     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1314    0       652     510     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.80         0.73                       
Weaving and non-weaving speeds, Si     48.39        49.72                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.18                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               49.08  mph                              
Weaving segment density, D             25.22  pc/mi/ln                         
Level of service, LOS                  C                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1162           4000            a        
Average flow rate (pcphpl)             1238           2400            b        
Volume ratio, VR                       0.47           0.80            c        
Weaving ratio, R                       0.44            N/A            d        
Weaving length (ft)                    1170           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
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Fairview Road to Bear Street 

Weaving Analysis 
 

 
 
 
 

 
 
 
 
 



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         3/24/2011                                              
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  SR-73 Southbound                                       
Weaving Location:       Btn Fairview and Bear                                  
Jurisdiction:                                                                  
Analysis Year:          2040 ALT 3 (Constrained)                               
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1170           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.41                               
Weaving ratio, R                            0.49                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              931     482     493     481     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                245     127     130     127     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           989     512     524     511     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.74         0.58                       
Weaving and non-weaving speeds, Si     49.52        53.02                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.02                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               51.53  mph                              
Weaving segment density, D             24.60  pc/mi/ln                         
Level of service, LOS                  C                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1035           4000            a        
Average flow rate (pcphpl)             1268           2400            b        
Volume ratio, VR                       0.41           0.80            c        
Weaving ratio, R                       0.49            N/A            d        
Weaving length (ft)                    1170           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         3/24/2011                                              
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  SR-73 Southbound                                       
Weaving Location:       Btn Fairview and Bear                                  
Jurisdiction:                                                                  
Analysis Year:          2040 ALT 3 (Constrained)                               
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                70             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   1170           ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                B                                  
Volume ratio, VR                            0.57                               
Weaving ratio, R                            0.36                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              383     364     642     364     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                101     96      169     96      v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           407     386     682     386     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.08         0.00                       
b (Exhibit 24-6)                       2.20         6.00                       
c (Exhibit 24-6)                       0.70         1.00                       
d (Exhibit 24-6)                       0.50         0.50                       
Weaving intensity factor, Wi           0.76         0.83                       
Weaving and non-weaving speeds, Si     49.10        47.84                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.42                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    3.50                       
Type of operation is                                Unconstrained              
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               48.56  mph                              
Weaving segment density, D             19.16  pc/mi/ln                         
Level of service, LOS                  B                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1068           4000            a        
Average flow rate (pcphpl)             930            2400            b        
Volume ratio, VR                       0.57           0.80            c        
Weaving ratio, R                       0.36            N/A            d        
Weaving length (ft)                    1170           2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
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Collector‐Distributor Road (C‐D) Analysis 

 
 

The C‐D ramp configuration and volumes are the same for 
Alternatives 1, 2 and 3 and therefore are referred to as Project 
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                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         11/05/2010                                             
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Goldenwest-Bolsa SB (C-D)                              
Jurisdiction:                                                                  
Analysis Year:          2040 Project Alternative                                 
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                40             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   630            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.36                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       346     609     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       91      160     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       367     647     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           3.90         0.84                       
Weaving and non-weaving speeds, Si     21.13        31.34                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.60                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               21.13  mph                              
Weaving segment density, D             24.00- pc/mi/ln                         
Level of service, LOS                  B                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  1014           2800            a        
Average flow rate (pcphpl)             507                            b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.36            N/A            d        
Weaving length (ft)                    630            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         11/05/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-405 Southbound                                       
Weaving Location:       Goldenwest-Bolsa SB (C-D)                              
Jurisdiction:                                                                  
Analysis Year:          2040 Project Alternative                                  
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                40             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   630            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.21                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       124     474     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       33      125     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       131     503     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           2.47         0.45                       
Weaving and non-weaving speeds, Si     23.64        35.63                      
Number of lanes required for                                                   



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         11/05/2010                                             
Analysis Time Period:   AM                                                     
Freeway/Dir of Travel:  I-605 Southbound (C-D)                                 
Weaving Location:       Katella SB (C-D)                                       
Jurisdiction:                                                                  
Analysis Year:          2040 Project Alternative                                   
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                35             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   780            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.31                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       1337    600     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       352     158     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       1421    637     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           6.53         1.79                       
Weaving and non-weaving speeds, Si     18.32        23.97                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.52                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               23.64  mph                              
Weaving segment density, D             13.41  pc/mi/ln                         
Level of service, LOS                  B                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  634            2800            a        
Average flow rate (pcphpl)             317                            b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.21            N/A            d        
Weaving length (ft)                    630            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
   
 
 
 
 
 
 
 
 
 
 
 
 

Katella Avenue/Willow Street Interchange 
Collector‐Distributor Road (C‐D) Analysis 

 
 
 
 
 
 

 
 
 
 
 



unconstrained operation, Nw (Exhibit 24-7)          1.83                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               18.32  mph                              
Weaving segment density, D             56.16  pc/mi/ln                         
Level of service, LOS                  F                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  2058           2800            a        
Average flow rate (pcphpl)             1029                           b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.31            N/A            d        
Weaving length (ft)                    780            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



                                                                               
                             HCS+: Freeway Weaving Release 5.2                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                GCW                                                    
Agency/Co.:             AGA                                                    
Date Performed:         11/05/2010                                             
Analysis Time Period:   PM                                                     
Freeway/Dir of Travel:  I-605 Southbound (C-D)                                 
Weaving Location:       Katella SB (C-D)                                       
Jurisdiction:                                                                  
Analysis Year:          2040 Project Alternative                                 
Description:                                                                   
                                                                               
___________________________________Inputs______________________________________
                                                                               
Freeway free-flow speed, SFF                35             mph                 
Weaving number of lanes, N                  2                                  
Weaving segment length, L                   780            ft                  
Terrain type                                Level                              
    Grade                                                  %                   
    Length                                                 mi                  
Weaving type                                A              Multilane or C-D    
Volume ratio, VR                            1.00                               
Weaving ratio, R                            0.38                               
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                                                               
                                       Non-Weaving     Weaving                 
                                       V       V       V       V               
                                        A-C     B-D     A-D     B-C            
Volume, V                              0       0       1192    729     veh/h   
Peak-hour factor, PHF                  0.95    0.95    0.95    0.95            
Peak 15-min volume, v15                0       0       314     192     v       
Trucks and buses                       2       2       2       2       %       
Recreational vehicles                  0       0       0       0       %       
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.990   0.990   0.990   0.990           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           0       0       1267    775     pc/h    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
                                                                               
                                       Weaving      Non-Weaving                
a (Exhibit 24-6)                       0.15         0.00                       
b (Exhibit 24-6)                       2.20         4.00                       
c (Exhibit 24-6)                       0.97         1.30                       
d (Exhibit 24-6)                       0.80         0.75                       
Weaving intensity factor, Wi           6.48         1.77                       
Weaving and non-weaving speeds, Si     18.34        24.03                      
Number of lanes required for                                                   



unconstrained operation, Nw (Exhibit 24-7)          1.83                       
Maximum number of lanes, Nw (max) (Exhibit 24-7)    1.40                       
Type of operation is                                Constrained                
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
                                                                               
Weaving segment speed, S               18.34  mph                              
Weaving segment density, D             55.66  pc/mi/ln                         
Level of service, LOS                  F                                       
Capacity of base condition, cb                pc/h                             
Capacity as a 15-minute flow rate, c          pc/h                             
Capacity as a full-hour volume, ch            pc/h                             
                                                                               
_______________________Limitations on Weaving Segments_________________________
                                                                               
                                                      If Max Exceeded See Note 
                                       Analyzed       Maximum        Note      
Weaving flow rate, Vw                  2042           2800            a        
Average flow rate (pcphpl)             1021                           b        
Volume ratio, VR                       1.00           1.00            c        
Weaving ratio, R                       0.38            N/A            d        
Weaving length (ft)                    780            2500            e        
Notes:                                                                         
a.  Weaving segments longer than 2500 ft. are treated as isolated merge and    
    diverge areas using the procedures of Chapter 25, "Ramps and Ramp          
    Junctions".                                                                
b.  Capacity constrained by basic freeway capacity.                            
c.  Capacity occurs under constrained operating conditions.                    
d.  Three-lane Type A segments do not operate well at volume ratios greater    
    than 0.45.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
e.  Four-lane Type A segments do not operate well at volume ratios greater     
    than 0.35.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
f.  Capacity constrained by maximum allowable weaving flow rate:  2,800 pc/h   
    (Type A), 4,000 (Type B), 3,500 (Type C).                                  
g.  Five-lane Type A segments do not operate well at volume ratios greater     
    than 0.20.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
h.  Type B weaving segments do not operate well at volume ratios greater       
    than 0.80.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
i.  Type C weaving segments do not operate well at volume ratios greater       
    than 0.50.  Poor operations and some local queuing are expected in such    
    cases.                                                                     
                                                                               
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Bristol St Interchange 
Intersection Level of Service Analysis Worksheets
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Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

Bristol Street Interchange

1 I‐405 NB Off‐Ramp/South Coast Plaza Bristol St Existing Traffic Signal Caltrans, Costa Mesa ‐‐ ‐‐ ‐‐ 0.45 16.4 B ‐‐ ‐‐ 0.73 30.4 C

2 I‐405 NB On‐Ramp (from NB Bristol St) Bristol St Unsignalized Loop On‐Ramp Caltrans, Costa Mesa 1 1500 142 0.09 ‐‐ ‐‐ 1500 314 0.21 ‐‐ ‐‐

3 I‐405 NB On‐Ramp (from SB Bristol St) Bristol St Unsignalized On‐Ramp Caltrans, Costa Mesa 1 1500 303 0.20 ‐‐ ‐‐ 1500 222 0.15 ‐‐ ‐‐

4 I‐405 SB Ramps Bristol St Existing Traffic Signal Caltrans, Costa Mesa ‐‐ ‐‐ ‐‐ 0.61 15.8 B ‐‐ ‐‐ 0.80 14.8 B

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

PM Peak Hour

Existing Condition (Year 2009) Arterial Interchange Analysis and Levels of Service

North/South Street
Agency(s)ID

Location

Traffic Control/

Comments
East/West Street

No. of 

Lanes

AM Peak Hour

Albert Grover and Associates  12/15/2010



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

Bristol Street Interchange

1 I‐405 NB Off‐Ramp/South Coast Plaza Bristol St Existing Traffic Signal Caltrans, Costa Mesa ‐‐ ‐‐ ‐‐ 0.59 19.7 B ‐‐ ‐‐ 0.86 37.1 D

2 I‐405 NB On‐Ramp (from NB Bristol St) Bristol St Unsignalized Loop On‐Ramp Caltrans, Costa Mesa 1 1500 148 0.10 ‐‐ ‐‐ 1500 335 0.22 ‐‐ ‐‐

3 I‐405 NB On‐Ramp (from SB Bristol St) Bristol St Unsignalized On‐Ramp Caltrans, Costa Mesa 1 1500 349 0.23 ‐‐ ‐‐ 1500 238 0.16 ‐‐ ‐‐

4 I‐405 SB Ramps Bristol St Existing Traffic Signal Caltrans, Costa Mesa ‐‐ ‐‐ ‐‐ 0.63 16.6 B ‐‐ ‐‐ 0.95 19.2 B

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

No Build Condition (Year 2020) Arterial Interchange Analysis and Levels of Service

PM Peak Hour

East/West Street North/South Street
ID

Location

Traffic Control/

Comments
Agency(s)

No. of 

Lanes

AM Peak Hour

Albert Grover and Associates  12/15/2010



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

Bristol Street Interchange

1 I‐405 NB Off‐Ramp/South Coast Plaza Bristol St Existing Traffic Signal Caltrans, Costa Mesa ‐‐ ‐‐ ‐‐ 0.59 18.8 B ‐‐ ‐‐ 0.90 38.7 D

2 I‐405 NB On‐Ramp (from NB Bristol St) Bristol St Unsignalized Loop On‐Ramp Caltrans, Costa Mesa 1 1500 148 0.10 ‐‐ ‐‐ 1500 335 0.22 ‐‐ ‐‐

3 I‐405 NB On‐Ramp (from SB Bristol St) Bristol St Unsignalized On‐Ramp Caltrans, Costa Mesa 1 1500 349 0.23 ‐‐ ‐‐ 1500 238 0.16 ‐‐ ‐‐

4 I‐405 SB Ramps Bristol St Existing Traffic Signal Caltrans, Costa Mesa ‐‐ ‐‐ ‐‐ 0.63 15.5 B ‐‐ ‐‐ 0.96 19.3 B

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

Project Condition (Year 2020) Arterial Interchange Analysis and Levels of Service

ID

Location

Traffic Control/

Comments
Agency(s)

No. of 

Lanes

AM Peak Hour PM Peak Hour

East/West Street North/South Street

Albert Grover and Associates  12/15/2010



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

Bristol Street Interchange

1 I‐405 NB Off‐Ramp/South Coast Plaza Bristol St Existing Traffic Signal Caltrans, Costa Mesa ‐‐ ‐‐ ‐‐ 0.70 24.4 C ‐‐ ‐‐ 0.96 44.2 D

2 I‐405 NB On‐Ramp (from NB Bristol St) Bristol St Unsignalized Loop On‐Ramp Caltrans, Costa Mesa 1 1500 152 0.10 ‐‐ ‐‐ 1500 348 0.23 ‐‐ ‐‐

3 I‐405 NB On‐Ramp (from SB Bristol St) Bristol St Unsignalized On‐Ramp Caltrans, Costa Mesa 1 1500 379 0.25 ‐‐ ‐‐ 1500 248 0.17 ‐‐ ‐‐

4 I‐405 SB Ramps Bristol St Existing Traffic Signal Caltrans, Costa Mesa ‐‐ ‐‐ ‐‐ 0.68 16.3 B ‐‐ ‐‐ 1.03 27.6 F*

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

3.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

No Build Condition (Year 2040) Arterial Interchange Analysis and Levels of Service

PM Peak Hour

East/West Street North/South Street
ID

Location

Traffic Control/

Comments
Agency(s)

No. of 

Lanes

AM Peak Hour

Albert Grover and Associates  12/15/2010



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

Bristol Street Interchange

1 I‐405 NB Off‐Ramp/South Coast Plaza Bristol St Existing Traffic Signal Caltrans, Costa Mesa ‐‐ ‐‐ ‐‐ 0.71 21.9 C ‐‐ ‐‐ 0.98 46.0 D

2 I‐405 NB On‐Ramp (from NB Bristol St) Bristol St Unsignalized Loop On‐Ramp Caltrans, Costa Mesa 1 1500 152 0.10 ‐‐ ‐‐ 1500 348 0.23 ‐‐ ‐‐

3 I‐405 NB On‐Ramp (from SB Bristol St) Bristol St Unsignalized On‐Ramp Caltrans, Costa Mesa 1 1500 379 0.25 ‐‐ ‐‐ 1500 248 0.17 ‐‐ ‐‐

4 I‐405 SB Ramps Bristol St Existing Traffic Signal Caltrans, Costa Mesa ‐‐ ‐‐ ‐‐ 0.67 17.2 B ‐‐ ‐‐ 1.05 32.0 F*

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

3.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

Project Condition (Year 2040) Arterial Interchange Analysis and Levels of Service

ID

Location

Traffic Control/

Comments
Agency(s)

No. of 

Lanes

AM Peak Hour PM Peak Hour

East/West Street North/South Street

Albert Grover and Associates  12/15/2010



 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 

Existing (2009) 
HCM Analysis & Queuing 

 
 
 
 
 
 

 
 

 
 

 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

AM Peak Hour 
 

 
 
 
 
 
 

 
 
 
 
 

 
 

 



HCM Analysis & Queuing Existing Condition (Year 2009)
1: South Coast Plaza-South/I-405 NB Off-Ramp & Bristol St AM Peak Hour

I-405 PA/ED 10/20/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 34 153 71 496 0 1635 142 0 1738 7
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.88 0.91 0.91 0.88 0.86 1.00 0.81
Frt 0.85 1.00 1.00 0.85 1.00 0.85 1.00
Flt Protected 1.00 0.95 0.97 1.00 1.00 1.00 1.00
Satd. Flow (prot) 2787 1610 3304 2787 6408 1583 7539
Flt Permitted 1.00 0.95 0.97 1.00 1.00 1.00 1.00
Satd. Flow (perm) 2787 1610 3304 2787 6408 1583 7539
Peak-hour factor, PHF 0.86 0.86 0.86 0.92 0.92 0.92 0.98 0.98 0.98 0.80 0.80 0.80
Adj. Flow (vph) 0 0 40 166 77 539 0 1668 145 0 2172 9
RTOR Reduction (vph) 0 0 37 0 0 409 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 3 83 160 130 0 1668 145 0 2181 0
Turn Type custom Perm custom Free
Protected Phases 8 1 2 6
Permitted Phases 5 8 Free
Actuated Green, G (s) 10.0 22.0 22.0 29.0 57.0 120.0 76.0
Effective Green, g (s) 10.0 22.0 22.0 29.0 57.0 120.0 76.0
Actuated g/C Ratio 0.08 0.18 0.18 0.24 0.48 1.00 0.63
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 232 295 606 674 3044 1583 4775
v/s Ratio Prot c0.05 c0.26 c0.29
v/s Ratio Perm 0.00 c0.05 0.05 0.09
v/c Ratio 0.01 0.28 0.26 0.19 0.55 0.09 0.46
Uniform Delay, d1 50.5 42.2 42.1 36.2 22.4 0.0 11.3
Progression Factor 1.00 1.00 1.00 1.00 0.53 1.00 1.00
Incremental Delay, d2 0.1 2.4 1.1 0.6 0.7 0.1 0.3
Delay (s) 50.6 44.6 43.1 36.8 12.6 0.1 11.7
Level of Service D D D D B A B
Approach Delay (s) 50.6 38.9 11.6 11.7
Approach LOS D D B B

Intersection Summary
HCM Average Control Delay 16.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 47.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Condition (Year 2009)
1: South Coast Plaza-South/I-405 NB Off-Ramp & Bristol St AM Peak Hour

I-405 PA/ED 10/20/2010
Albert Grover & Associates

Lane Group EBR WBL WBT WBR NBT NBR SBT
Lane Group Flow (vph) 40 83 160 539 1668 145 2181
v/c Ratio 0.11 0.28 0.26 0.50 0.55 0.09 0.46
Control Delay 0.6 45.2 43.4 4.8 12.7 0.1 11.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.6 45.2 43.4 4.8 12.7 0.1 11.7
Queue Length 50th (ft) 0 61 58 0 139 0 200
Queue Length 95th (ft) 0 115 93 47 156 0 187
Internal Link Dist (ft) 627 218 190
Turn Bay Length (ft)
Base Capacity (vph) 372 295 606 1082 3044 1583 4774
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.11 0.28 0.26 0.50 0.55 0.09 0.46

Intersection Summary



HCM Analysis & Queuing Existing Condition (Year 2009)
5: I-405 SB Ramps & Bristol St AM Peak Hour

I-405 PA/ED 10/20/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 708 505 141 1090 936 834
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.94 1.00 1.00 0.86 0.86 0.86
Frt 1.00 0.85 1.00 1.00 0.95 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 4990 1583 1770 6408 4583 1362
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 4990 1583 1770 6408 4583 1362
Peak-hour factor, PHF 0.93 0.93 0.94 0.94 0.92 0.92
Adj. Flow (vph) 761 543 150 1160 1017 907
RTOR Reduction (vph) 0 0 0 0 62 0
Lane Group Flow (vph) 761 543 150 1160 1409 453
Turn Type Free Prot Free
Protected Phases 4 5 2 6
Permitted Phases Free Free
Actuated Green, G (s) 24.2 120.0 22.0 87.8 61.8 120.0
Effective Green, g (s) 24.2 120.0 22.0 87.8 61.8 120.0
Actuated g/C Ratio 0.20 1.00 0.18 0.73 0.52 1.00
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1006 1583 325 4689 2360 1362
v/s Ratio Prot c0.15 c0.08 0.18 c0.31
v/s Ratio Perm 0.34 0.33
v/c Ratio 0.76 0.34 0.46 0.25 0.60 0.33
Uniform Delay, d1 45.1 0.0 43.7 5.3 20.4 0.0
Progression Factor 1.00 1.00 1.00 1.00 0.65 1.00
Incremental Delay, d2 3.3 0.6 1.0 0.1 1.0 0.6
Delay (s) 48.4 0.6 44.8 5.4 14.4 0.6
Level of Service D A D A B A
Approach Delay (s) 28.5 9.9 11.1
Approach LOS C A B

Intersection Summary
HCM Average Control Delay 15.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 55.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Condition (Year 2009)
5: I-405 SB Ramps & Bristol St AM Peak Hour

I-405 PA/ED 10/20/2010
Albert Grover & Associates

Lane Group EBL EBR NBL NBT SBT SBR
Lane Group Flow (vph) 761 543 150 1160 1471 453
v/c Ratio 0.76 0.34 0.46 0.25 0.61 0.33
Control Delay 50.2 0.6 49.0 5.7 13.5 0.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 50.2 0.6 49.0 5.7 13.5 0.9
Queue Length 50th (ft) 198 0 105 75 292 0
Queue Length 95th (ft) 232 0 172 104 370 18
Internal Link Dist (ft) 484 265 612
Turn Bay Length (ft)
Base Capacity (vph) 1206 1583 325 4691 2425 1362
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.63 0.34 0.46 0.25 0.61 0.33

Intersection Summary
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HCM Analysis & Queuing Existing Condition (Year 2009)
1: South Coast Plaza-South/I-405 NB Off-Ramp & Bristol St PM Peak Hour

I-405 PA/ED 10/20/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 638 274 201 854 0 1961 314 0 2152 84
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.88 0.91 0.91 0.88 0.86 1.00 0.81
Frt 0.85 1.00 1.00 0.85 1.00 0.85 0.99
Flt Protected 1.00 0.95 0.98 1.00 1.00 1.00 1.00
Satd. Flow (prot) 2787 1610 3329 2787 6408 1583 7502
Flt Permitted 1.00 0.95 0.98 1.00 1.00 1.00 1.00
Satd. Flow (perm) 2787 1610 3329 2787 6408 1583 7502
Peak-hour factor, PHF 0.84 0.84 0.84 0.97 0.97 0.97 0.93 0.93 0.93 0.90 0.90 0.90
Adj. Flow (vph) 0 0 760 282 207 880 0 2109 338 0 2391 93
RTOR Reduction (vph) 0 0 47 0 0 393 0 0 0 0 4 0
Lane Group Flow (vph) 0 0 713 161 328 487 0 2109 338 0 2480 0
Turn Type custom Perm custom Free
Protected Phases 8 1 2 6
Permitted Phases 5 8 Free
Actuated Green, G (s) 38.0 18.1 18.1 36.0 63.9 130.0 61.9
Effective Green, g (s) 38.0 18.1 18.1 36.0 63.9 130.0 61.9
Actuated g/C Ratio 0.29 0.14 0.14 0.28 0.49 1.00 0.48
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 815 224 463 772 3150 1583 3572
v/s Ratio Prot 0.17 c0.33 c0.33
v/s Ratio Perm c0.26 c0.10 0.10 0.21
v/c Ratio 0.88 0.72 0.71 0.63 0.67 0.21 0.69
Uniform Delay, d1 43.7 53.5 53.4 41.2 25.0 0.0 26.6
Progression Factor 1.00 1.00 1.00 1.00 0.67 1.00 1.00
Incremental Delay, d2 10.4 10.5 4.9 1.7 1.0 0.3 1.1
Delay (s) 54.1 64.0 58.3 42.9 17.8 0.3 27.8
Level of Service D E E D B A C
Approach Delay (s) 54.1 49.1 15.4 27.8
Approach LOS D D B C

Intersection Summary
HCM Average Control Delay 30.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 67.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Condition (Year 2009)
1: South Coast Plaza-South/I-405 NB Off-Ramp & Bristol St PM Peak Hour

I-405 PA/ED 10/20/2010
Albert Grover & Associates

Lane Group EBR WBL WBT WBR NBT NBR SBT
Lane Group Flow (vph) 760 161 328 880 2109 338 2484
v/c Ratio 0.88 0.72 0.71 0.76 0.67 0.21 0.69
Control Delay 52.4 71.1 61.8 20.4 18.2 0.3 29.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 52.4 71.1 61.8 20.4 18.2 0.3 29.0
Queue Length 50th (ft) 317 143 147 151 256 0 402
Queue Length 95th (ft) 351 224 195 242 281 m0 490
Internal Link Dist (ft) 551 227 190
Turn Bay Length (ft)
Base Capacity (vph) 966 272 563 1165 3149 1583 3575
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.79 0.59 0.58 0.76 0.67 0.21 0.69

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Existing Condition (Year 2009)
5: I-405 SB Ramps & Bristol St PM Peak Hour

I-405 PA/ED 10/20/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 644 192 192 1891 1569 1136
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.94 1.00 1.00 0.86 0.86 0.86
Frt 1.00 0.85 1.00 1.00 0.96 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 4990 1583 1770 6408 4626 1362
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 4990 1583 1770 6408 4626 1362
Peak-hour factor, PHF 0.94 0.94 0.91 0.91 0.94 0.94
Adj. Flow (vph) 685 204 211 2078 1669 1209
RTOR Reduction (vph) 0 0 0 0 43 0
Lane Group Flow (vph) 685 204 211 2078 2182 653
Turn Type Free Prot Free
Protected Phases 4 5 2 6
Permitted Phases Free Free
Actuated Green, G (s) 21.1 130.0 19.6 100.9 77.3 130.0
Effective Green, g (s) 21.1 130.0 19.6 100.9 77.3 130.0
Actuated g/C Ratio 0.16 1.00 0.15 0.78 0.59 1.00
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 810 1583 267 4974 2751 1362
v/s Ratio Prot c0.14 c0.12 0.32 c0.47
v/s Ratio Perm 0.13 0.48
v/c Ratio 0.85 0.13 0.79 0.42 0.79 0.48
Uniform Delay, d1 52.9 0.0 53.2 4.8 20.2 0.0
Progression Factor 1.00 1.00 1.00 1.00 0.41 1.00
Incremental Delay, d2 8.1 0.2 14.6 0.3 1.7 0.8
Delay (s) 61.0 0.2 67.9 5.1 10.0 0.8
Level of Service E A E A A A
Approach Delay (s) 47.0 10.9 7.9
Approach LOS D B A

Intersection Summary
HCM Average Control Delay 14.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 71.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Condition (Year 2009)
5: I-405 SB Ramps & Bristol St PM Peak Hour

I-405 PA/ED 10/20/2010
Albert Grover & Associates

Lane Group EBL EBR NBL NBT SBT SBR
Lane Group Flow (vph) 685 204 211 2078 2225 653
v/c Ratio 0.84 0.13 0.79 0.42 0.80 0.48
Control Delay 63.3 0.2 73.9 5.2 10.0 1.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 63.3 0.2 73.9 5.2 10.0 1.6
Queue Length 50th (ft) 199 0 172 149 226 5
Queue Length 95th (ft) 246 0 257 165 217 38
Internal Link Dist (ft) 558 265 603
Turn Bay Length (ft)
Base Capacity (vph) 844 1583 313 4972 2793 1362
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.81 0.13 0.67 0.42 0.80 0.48

Intersection Summary
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HCM Analysis & Queuing                                                             No Build Condition (Year 2020)
2: South Coast Plaza-South/I-405 NB Off-Ramp & Bristol St AM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 36 232 108 754 0 1853 148 0 1917 9
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.88 0.91 0.91 0.88 0.86 1.00 0.81
Frt 0.85 1.00 1.00 0.85 1.00 0.85 1.00
Flt Protected 1.00 0.95 0.97 1.00 1.00 1.00 1.00
Satd. Flow (prot) 2787 1610 3305 2787 6408 1583 7539
Flt Permitted 1.00 0.95 0.97 1.00 1.00 1.00 1.00
Satd. Flow (perm) 2787 1610 3305 2787 6408 1583 7539
Peak-hour factor, PHF 0.86 0.86 0.86 0.92 0.92 0.92 0.98 0.98 0.98 0.80 0.80 0.80
Adj. Flow (vph) 0 0 42 252 117 820 0 1891 151 0 2396 11
RTOR Reduction (vph) 0 0 39 0 0 377 0 0 0 0 1 0
Lane Group Flow (vph) 0 0 3 126 243 443 0 1891 151 0 2406 0
Turn Type custom Perm custom Free
Protected Phases 8 1 2 6
Permitted Phases 5 8 Free
Actuated Green, G (s) 8.0 20.0 20.0 40.0 48.0 120.0 80.0
Effective Green, g (s) 8.0 20.0 20.0 40.0 48.0 120.0 80.0
Actuated g/C Ratio 0.07 0.17 0.17 0.33 0.40 1.00 0.67
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 186 268 551 929 2563 1583 5026
v/s Ratio Prot c0.16 c0.30 0.32
v/s Ratio Perm 0.00 c0.08 0.07 0.10
v/c Ratio 0.02 0.47 0.44 0.48 0.74 0.10 0.48
Uniform Delay, d1 52.3 45.2 45.0 31.7 30.6 0.0 9.8
Progression Factor 1.00 1.00 1.00 1.00 0.63 1.00 1.00
Incremental Delay, d2 0.1 5.8 2.6 1.8 1.8 0.1 0.3
Delay (s) 52.5 51.0 47.5 33.5 21.2 0.1 10.1
Level of Service D D D C C A B
Approach Delay (s) 52.5 38.2 19.6 10.1
Approach LOS D D B B

Intersection Summary
HCM Average Control Delay 19.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 59.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing                                                             No Build Condition (Year 2020)
2: South Coast Plaza-South/I-405 NB Off-Ramp & Bristol St AM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Lane Group EBR WBL WBT WBR NBT NBR SBT
Lane Group Flow (vph) 42 126 243 820 1891 151 2407
v/c Ratio 0.17 0.47 0.44 0.63 0.74 0.10 0.48
Control Delay 7.2 51.8 47.9 12.0 21.3 0.1 10.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 7.2 51.8 47.9 12.0 21.3 0.1 10.2
Queue Length 50th (ft) 0 97 93 86 325 0 205
Queue Length 95th (ft) 9 168 137 160 334 m0 190
Internal Link Dist (ft) 627 218 190
Turn Bay Length (ft) 400
Base Capacity (vph) 246 268 551 1306 2563 1583 5025
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.17 0.47 0.44 0.63 0.74 0.10 0.48

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing                                                             No Build Condition (Year 2020)
6: I-405 SB Ramps & Bristol St AM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 750 545 151 1251 945 891
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.94 1.00 1.00 0.86 0.86 0.86
Frt 1.00 0.85 1.00 1.00 0.95 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 4990 1583 1770 6408 4575 1362
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 4990 1583 1770 6408 4575 1362
Peak-hour factor, PHF 0.93 0.93 0.94 0.94 0.92 0.92
Adj. Flow (vph) 806 586 161 1331 1027 968
RTOR Reduction (vph) 0 0 0 0 66 0
Lane Group Flow (vph) 806 586 161 1331 1445 484
Turn Type Free Prot Free
Protected Phases 4 5 2 6
Permitted Phases Free Free
Actuated Green, G (s) 25.1 120.0 22.0 86.9 60.9 120.0
Effective Green, g (s) 25.1 120.0 22.0 86.9 60.9 120.0
Actuated g/C Ratio 0.21 1.00 0.18 0.72 0.51 1.00
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1044 1583 325 4640 2322 1362
v/s Ratio Prot c0.16 c0.09 0.21 c0.32
v/s Ratio Perm 0.37 0.36
v/c Ratio 0.77 0.37 0.50 0.29 0.62 0.36
Uniform Delay, d1 44.8 0.0 44.0 5.8 21.3 0.0
Progression Factor 1.00 1.00 1.00 1.00 0.76 1.00
Incremental Delay, d2 3.6 0.7 1.2 0.2 1.1 0.7
Delay (s) 48.4 0.7 45.2 5.9 17.3 0.7
Level of Service D A D A B A
Approach Delay (s) 28.3 10.2 13.3
Approach LOS C B B

Intersection Summary
HCM Average Control Delay 16.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 57.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing                                                             No Build Condition (Year 2020)
6: I-405 SB Ramps & Bristol St AM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Lane Group EBL EBR NBL NBT SBT SBR
Lane Group Flow (vph) 806 586 161 1331 1511 484
v/c Ratio 0.77 0.37 0.50 0.29 0.63 0.36
Control Delay 49.9 0.7 50.0 6.2 16.3 1.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.9 0.7 50.0 6.2 16.3 1.0
Queue Length 50th (ft) 209 0 113 92 315 0
Queue Length 95th (ft) 247 0 184 122 391 20
Internal Link Dist (ft) 484 265 612
Turn Bay Length (ft) 240
Base Capacity (vph) 1206 1583 325 4638 2387 1362
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.67 0.37 0.50 0.29 0.63 0.36

Intersection Summary



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

PM Peak Hour 
 

 
 
 
 
 
 
 
 

 
 
 



HCM Analysis & Queuing No Build Condition (Year 2020)
2: South Coast Plaza-South/I-405 NB Off-Ramp & Bristol St PM Peak Hour

I-405 PA/ED 11/4/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 681 437 250 955 0 2348 335 0 2433 84
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.88 0.91 0.91 0.88 0.86 1.00 0.81
Frt 0.85 1.00 1.00 0.85 1.00 0.85 1.00
Flt Protected 1.00 0.95 0.98 1.00 1.00 1.00 1.00
Satd. Flow (prot) 2787 1610 3314 2787 6408 1583 7506
Flt Permitted 1.00 0.95 0.98 1.00 1.00 1.00 1.00
Satd. Flow (perm) 2787 1610 3314 2787 6408 1583 7506
Peak-hour factor, PHF 0.84 0.84 0.84 0.97 0.97 0.97 0.93 0.93 0.93 0.90 0.90 0.90
Adj. Flow (vph) 0 0 811 451 258 985 0 2525 360 0 2703 93
RTOR Reduction (vph) 0 0 13 0 0 407 0 0 0 0 4 0
Lane Group Flow (vph) 0 0 798 230 479 578 0 2525 360 0 2792 0
Turn Type custom Perm custom Free
Protected Phases 8 1 2 6
Permitted Phases 5 8 Free
Actuated Green, G (s) 38.8 21.9 21.9 33.0 63.1 130.0 57.3
Effective Green, g (s) 38.8 21.9 21.9 33.0 63.1 130.0 57.3
Actuated g/C Ratio 0.30 0.17 0.17 0.25 0.49 1.00 0.44
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 832 271 558 707 3110 1583 3308
v/s Ratio Prot 0.21 c0.39 c0.37
v/s Ratio Perm c0.29 0.14 0.14 0.23
v/c Ratio 0.96 0.85 0.86 0.82 0.81 0.23 0.84
Uniform Delay, d1 44.8 52.4 52.5 45.7 28.4 0.0 32.4
Progression Factor 1.00 1.00 1.00 1.00 0.64 1.00 1.00
Incremental Delay, d2 21.5 21.2 12.4 7.3 2.0 0.3 2.8
Delay (s) 66.3 73.6 65.0 52.9 20.2 0.3 35.2
Level of Service E E E D C A D
Approach Delay (s) 66.3 59.1 17.8 35.2
Approach LOS E E B D

Intersection Summary
HCM Average Control Delay 37.1 HCM Level of Service D
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 76.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2020)
2: South Coast Plaza-South/I-405 NB Off-Ramp & Bristol St PM Peak Hour

I-405 PA/ED 11/4/2010
Albert Grover & Associates

Lane Group EBR WBL WBT WBR NBT NBR SBT
Lane Group Flow (vph) 811 230 479 985 2525 360 2796
v/c Ratio 0.96 0.85 0.86 0.88 0.81 0.23 0.84
Control Delay 66.5 79.3 68.2 30.8 20.5 0.3 35.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 66.5 79.3 68.2 30.8 20.5 0.3 35.6
Queue Length 50th (ft) 373 206 215 224 323 0 518
Queue Length 95th (ft)#455 #351 #296 #346 m372 m0 558
Internal Link Dist (ft) 551 227 190
Turn Bay Length (ft) 400
Base Capacity (vph) 854 285 586 1115 3110 1583 3313
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.95 0.81 0.82 0.88 0.81 0.23 0.84

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing No Build Condition (Year 2020)
6: I-405 SB Ramps & Bristol St PM Peak Hour

I-405 PA/ED 11/4/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 730 205 205 1953 2100 1213
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.94 1.00 1.00 0.86 0.86 0.86
Frt 1.00 0.85 1.00 1.00 0.97 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 4990 1583 1770 6408 4676 1362
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 4990 1583 1770 6408 4676 1362
Peak-hour factor, PHF 0.94 0.94 0.91 0.91 0.94 0.94
Adj. Flow (vph) 777 218 225 2146 2234 1290
RTOR Reduction (vph) 0 0 0 0 24 0
Lane Group Flow (vph) 777 218 225 2146 2700 800
Turn Type Free Prot Free
Protected Phases 4 5 2 6
Permitted Phases Free Free
Actuated Green, G (s) 21.0 130.0 17.0 101.0 80.0 130.0
Effective Green, g (s) 21.0 130.0 17.0 101.0 80.0 130.0
Actuated g/C Ratio 0.16 1.00 0.13 0.78 0.62 1.00
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 806 1583 231 4979 2878 1362
v/s Ratio Prot c0.16 c0.13 0.33 c0.58
v/s Ratio Perm 0.14 0.59
v/c Ratio 0.96 0.14 0.97 0.43 0.94 0.59
Uniform Delay, d1 54.1 0.0 56.3 4.9 22.8 0.0
Progression Factor 1.00 1.00 1.00 1.00 0.41 1.00
Incremental Delay, d2 23.1 0.2 51.5 0.3 4.0 0.9
Delay (s) 77.2 0.2 107.8 5.1 13.2 0.9
Level of Service E A F A B A
Approach Delay (s) 60.3 14.9 10.4
Approach LOS E B B

Intersection Summary
HCM Average Control Delay 19.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 84.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2020)
6: I-405 SB Ramps & Bristol St PM Peak Hour

I-405 PA/ED 11/4/2010
Albert Grover & Associates

Lane Group EBL EBR NBL NBT SBT SBR
Lane Group Flow (vph) 777 218 225 2146 2724 800
v/c Ratio 0.96 0.14 0.97 0.43 0.94 0.59
Control Delay 78.1 0.2 109.0 5.2 13.7 2.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 78.1 0.2 109.0 5.2 13.7 2.5
Queue Length 50th (ft) 233 0 191 150 286 34
Queue Length 95th (ft)#318 0 #358 165 296 m58
Internal Link Dist (ft) 558 265 603
Turn Bay Length (ft) 240
Base Capacity (vph) 806 1583 231 4979 2901 1362
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.96 0.14 0.97 0.43 0.94 0.59

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing                                                             No Build Condition (Year 2040)
2: South Coast Plaza-South/I-405 NB Off-Ramp & Bristol St AM Peak Hour

I-405 PA/ED 10/18/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 38 283 132 918 0 1977 152 0 2032 10
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.88 0.91 0.91 0.88 0.86 1.00 0.81
Frt 0.85 1.00 1.00 0.85 1.00 0.85 1.00
Flt Protected 1.00 0.95 0.97 1.00 1.00 1.00 1.00
Satd. Flow (prot) 2787 1610 3305 2787 6408 1583 7539
Flt Permitted 1.00 0.95 0.97 1.00 1.00 1.00 1.00
Satd. Flow (perm) 2787 1610 3305 2787 6408 1583 7539
Peak-hour factor, PHF 0.86 0.86 0.86 0.92 0.92 0.92 0.98 0.98 0.98 0.80 0.80 0.80
Adj. Flow (vph) 0 0 44 308 143 998 0 2017 155 0 2540 12
RTOR Reduction (vph) 0 0 39 0 0 377 0 0 0 0 1 0
Lane Group Flow (vph) 0 0 5 154 297 621 0 2017 155 0 2551 0
Turn Type custom Perm custom Free
Protected Phases 8 1 2 6
Permitted Phases 5 8 Free
Actuated Green, G (s) 8.0 20.0 20.0 40.0 48.0 120.0 80.0
Effective Green, g (s) 8.0 20.0 20.0 40.0 48.0 120.0 80.0
Actuated g/C Ratio 0.07 0.17 0.17 0.33 0.40 1.00 0.67
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 186 268 551 929 2563 1583 5026
v/s Ratio Prot c0.22 c0.31 0.34
v/s Ratio Perm 0.00 c0.10 0.09 0.10
v/c Ratio 0.03 0.57 0.54 0.67 0.79 0.10 0.51
Uniform Delay, d1 52.4 46.1 45.8 34.3 31.5 0.0 10.1
Progression Factor 1.00 1.00 1.00 1.00 0.89 1.00 1.00
Incremental Delay, d2 0.3 8.7 3.8 3.8 2.3 0.1 0.4
Delay (s) 52.6 54.8 49.5 38.1 30.4 0.1 10.4
Level of Service D D D D C A B
Approach Delay (s) 52.6 42.2 28.3 10.4
Approach LOS D D C B

Intersection Summary
HCM Average Control Delay 24.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 67.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing                                                             No Build Condition (Year 2040)
2: South Coast Plaza-South/I-405 NB Off-Ramp & Bristol St AM Peak Hour

I-405 PA/ED 10/18/2010
Albert Grover & Associates

Lane Group EBR WBL WBT WBR NBT NBR SBT
Lane Group Flow (vph) 44 154 297 998 2017 155 2552
v/c Ratio 0.20 0.57 0.54 0.76 0.79 0.10 0.51
Control Delay 19.1 55.5 49.9 19.2 30.6 0.1 10.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 19.1 55.5 49.9 19.2 30.6 0.1 10.5
Queue Length 50th (ft) 1 121 117 176 435 0 224
Queue Length 95th (ft) 19 201 166 271 481 m0 205
Internal Link Dist (ft) 627 218 389
Turn Bay Length (ft) 400
Base Capacity (vph) 225 268 551 1306 2563 1583 5025
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.20 0.57 0.54 0.76 0.79 0.10 0.51

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing                                                             No Build Condition (Year 2040)
6: I-405 SB Ramps & Bristol St AM Peak Hour

I-405 PA/ED 10/18/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 776 571 158 1353 1048 926
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.94 1.00 1.00 0.86 0.86 0.86
Frt 1.00 0.85 1.00 1.00 0.95 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 4990 1583 1770 6408 4585 1362
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 4990 1583 1770 6408 4585 1362
Peak-hour factor, PHF 0.93 0.93 0.94 0.94 0.92 0.92
Adj. Flow (vph) 834 614 168 1439 1139 1007
RTOR Reduction (vph) 0 0 0 0 57 0
Lane Group Flow (vph) 834 614 168 1439 1586 503
Turn Type Free Prot Free
Protected Phases 4 5 2 6
Permitted Phases Free Free
Actuated Green, G (s) 25.6 120.0 16.5 86.4 65.9 120.0
Effective Green, g (s) 25.6 120.0 16.5 86.4 65.9 120.0
Actuated g/C Ratio 0.21 1.00 0.14 0.72 0.55 1.00
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1065 1583 243 4614 2518 1362
v/s Ratio Prot c0.17 c0.09 0.22 c0.35
v/s Ratio Perm 0.39 0.37
v/c Ratio 0.78 0.39 0.69 0.31 0.63 0.37
Uniform Delay, d1 44.6 0.0 49.3 6.1 18.6 0.0
Progression Factor 1.00 1.00 1.00 1.00 0.77 1.00
Incremental Delay, d2 3.8 0.7 8.2 0.2 1.1 0.7
Delay (s) 48.4 0.7 57.5 6.2 15.3 0.7
Level of Service D A E A B A
Approach Delay (s) 28.2 11.6 11.9
Approach LOS C B B

Intersection Summary
HCM Average Control Delay 16.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 60.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing                                                             No Build Condition (Year 2040)
6: I-405 SB Ramps & Bristol St AM Peak Hour

I-405 PA/ED 10/18/2010
Albert Grover & Associates

Lane Group EBL EBR NBL NBT SBT SBR
Lane Group Flow (vph) 834 614 168 1439 1643 503
v/c Ratio 0.78 0.39 0.69 0.31 0.64 0.37
Control Delay 50.1 0.7 63.5 6.5 15.2 0.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 50.1 0.7 63.5 6.5 15.2 0.9
Queue Length 50th (ft) 217 0 126 104 338 0
Queue Length 95th (ft) 257 0 192 133 446 15
Internal Link Dist (ft) 484 265 612
Turn Bay Length (ft) 240
Base Capacity (vph) 1206 1583 325 4613 2575 1362
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.69 0.39 0.52 0.31 0.64 0.37

Intersection Summary
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HCM Analysis & Queuing                                                             No Build Condition (Year 2040)
2: South Coast Plaza-South/I-405 NB Off-Ramp & Bristol St PM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 709 541 281 1019 0 2428 348 0 2611 84
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.88 0.91 0.91 0.88 0.86 1.00 0.81
Frt 0.85 1.00 1.00 0.85 1.00 0.85 1.00
Flt Protected 1.00 0.95 0.98 1.00 1.00 1.00 1.00
Satd. Flow (prot) 2787 1610 3309 2787 6408 1583 7509
Flt Permitted 1.00 0.95 0.98 1.00 1.00 1.00 1.00
Satd. Flow (perm) 2787 1610 3309 2787 6408 1583 7509
Peak-hour factor, PHF 0.84 0.84 0.84 0.97 0.97 0.97 0.93 0.93 0.93 0.90 0.90 0.90
Adj. Flow (vph) 0 0 844 558 290 1051 0 2611 374 0 2901 93
RTOR Reduction (vph) 0 0 6 0 0 407 0 0 0 0 4 0
Lane Group Flow (vph) 0 0 838 279 569 644 0 2611 374 0 2990 0
Turn Type custom Perm custom Free
Protected Phases 8 1 2 6
Permitted Phases 5 8 Free
Actuated Green, G (s) 39.0 23.0 23.0 33.0 62.0 130.0 56.0
Effective Green, g (s) 39.0 23.0 23.0 33.0 62.0 130.0 56.0
Actuated g/C Ratio 0.30 0.18 0.18 0.25 0.48 1.00 0.43
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 836 285 585 707 3056 1583 3235
v/s Ratio Prot 0.23 0.41 c0.40
v/s Ratio Perm c0.30 c0.17 0.17 0.24
v/c Ratio 1.00 0.98 0.97 0.91 0.85 0.24 0.92
Uniform Delay, d1 45.5 53.3 53.2 47.1 30.0 0.0 35.0
Progression Factor 1.00 1.00 1.00 1.00 0.63 1.00 1.00
Incremental Delay, d2 31.8 46.9 30.2 15.9 2.7 0.3 5.8
Delay (s) 77.3 100.2 83.4 62.9 21.7 0.3 40.8
Level of Service E F F E C A D
Approach Delay (s) 77.3 74.5 19.0 40.8
Approach LOS E E B D

Intersection Summary
HCM Average Control Delay 44.2 HCM Level of Service D
HCM Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 81.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing                                                             No Build Condition (Year 2040)
2: South Coast Plaza-South/I-405 NB Off-Ramp & Bristol St PM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associates

Lane Group EBR WBL WBT WBR NBT NBR SBT
Lane Group Flow (vph) 844 279 569 1051 2611 374 2994
v/c Ratio 1.00 0.98 0.97 0.94 0.85 0.24 0.92
Control Delay 76.6 101.5 84.2 39.1 21.9 0.3 41.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 76.6 101.5 84.2 39.1 21.9 0.3 41.0
Queue Length 50th (ft)~403 260 264 270 345 0 579
Queue Length 95th (ft)#494 #460 #390 #430 m380 m0 621
Internal Link Dist (ft) 551 227 467
Turn Bay Length (ft) 400
Base Capacity (vph) 842 285 585 1115 3056 1583 3237
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 1.00 0.98 0.97 0.94 0.85 0.24 0.92

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing                                                             No Build Condition (Year 2040)
6: I-405 SB Ramps & Bristol St PM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 784 214 213 1992 2350 1263
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.94 1.00 1.00 0.86 0.86 0.86
Frt 1.00 0.85 1.00 1.00 0.98 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 4990 1583 1770 6408 4689 1362
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 4990 1583 1770 6408 4689 1362
Peak-hour factor, PHF 0.94 0.94 0.91 0.91 0.94 0.94
Adj. Flow (vph) 834 228 234 2189 2500 1344
RTOR Reduction (vph) 0 0 0 0 20 0
Lane Group Flow (vph) 834 228 234 2189 2964 860
Turn Type Free Prot Free
Protected Phases 4 5 2 6
Permitted Phases Free Free
Actuated Green, G (s) 21.0 130.0 17.0 101.0 80.0 130.0
Effective Green, g (s) 21.0 130.0 17.0 101.0 80.0 130.0
Actuated g/C Ratio 0.16 1.00 0.13 0.78 0.62 1.00
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 806 1583 231 4979 2886 1362
v/s Ratio Prot c0.17 c0.13 0.34 c0.63
v/s Ratio Perm 0.14 0.63
v/c Ratio 1.03 0.14 1.01 0.44 1.03 0.63
Uniform Delay, d1 54.5 0.0 56.5 4.9 25.0 0.0
Progression Factor 1.00 1.00 1.00 1.00 0.41 1.00
Incremental Delay, d2 41.0 0.2 62.6 0.3 17.6 0.7
Delay (s) 95.5 0.2 119.1 5.2 27.8 0.7
Level of Service F A F A C A
Approach Delay (s) 75.0 16.2 21.8
Approach LOS E B C

Intersection Summary
HCM Average Control Delay 27.6 HCM Level of Service C
HCM Volume to Capacity ratio 1.03
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 91.5% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing                                                             No Build Condition (Year 2040)
6: I-405 SB Ramps & Bristol St PM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associates

Lane Group EBL EBR NBL NBT SBT SBR
Lane Group Flow (vph) 834 228 234 2189 2984 860
v/c Ratio 1.03 0.14 1.01 0.44 1.03 0.63
Control Delay 93.7 0.2 118.2 5.2 29.3 2.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 93.7 0.2 118.2 5.2 29.3 2.6
Queue Length 50th (ft)~267 0 ~203 154 ~1043 34
Queue Length 95th (ft)#355 0 #373 170m#281 m26
Internal Link Dist (ft) 558 265 603
Turn Bay Length (ft) 240
Base Capacity (vph) 806 1583 231 4979 2907 1362
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 1.03 0.14 1.01 0.44 1.03 0.63

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
2: South Coast Plaza-South/I-405 NB Off-Ramp & Bristol St AM Peak Hour

I-405 PA/ED 10/19/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 36 232 108 754 0 1863 148 0 1910 8
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.88 0.91 0.91 0.88 0.86 1.00 0.81
Frt 0.85 1.00 1.00 0.85 1.00 0.85 1.00
Flt Protected 1.00 0.95 0.97 1.00 1.00 1.00 1.00
Satd. Flow (prot) 2787 1610 3305 2787 6408 1583 7539
Flt Permitted 1.00 0.95 0.97 1.00 1.00 1.00 1.00
Satd. Flow (perm) 2787 1610 3305 2787 6408 1583 7539
Peak-hour factor, PHF 0.86 0.86 0.86 0.92 0.92 0.92 0.98 0.98 0.98 0.80 0.80 0.80
Adj. Flow (vph) 0 0 42 252 117 820 0 1901 151 0 2388 10
RTOR Reduction (vph) 0 0 39 0 0 378 0 0 0 0 1 0
Lane Group Flow (vph) 0 0 3 126 243 442 0 1901 151 0 2397 0
Turn Type custom Perm custom Free
Protected Phases 8 1 2 6
Permitted Phases 5 8 Free
Actuated Green, G (s) 8.0 19.0 19.0 37.0 52.0 120.0 81.0
Effective Green, g (s) 8.0 19.0 19.0 37.0 52.0 120.0 81.0
Actuated g/C Ratio 0.07 0.16 0.16 0.31 0.43 1.00 0.68
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 186 255 523 859 2777 1583 5089
v/s Ratio Prot c0.16 c0.30 0.32
v/s Ratio Perm 0.00 c0.08 0.07 0.10
v/c Ratio 0.02 0.49 0.46 0.51 0.68 0.10 0.47
Uniform Delay, d1 52.3 46.1 45.9 34.1 27.4 0.0 9.3
Progression Factor 1.00 1.00 1.00 1.00 0.59 1.00 1.00
Incremental Delay, d2 0.1 6.7 3.0 2.2 1.3 0.1 0.3
Delay (s) 52.5 52.8 48.8 36.3 17.5 0.1 9.6
Level of Service D D D D B A A
Approach Delay (s) 52.5 40.6 16.2 9.6
Approach LOS D D B A

Intersection Summary
HCM Average Control Delay 18.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 60.0% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
2: South Coast Plaza-South/I-405 NB Off-Ramp & Bristol St AM Peak Hour

I-405 PA/ED 10/19/2010
Albert Grover & Associates

Lane Group EBR WBL WBT WBR NBT NBR SBT
Lane Group Flow (vph) 42 126 243 820 1901 151 2398
v/c Ratio 0.18 0.49 0.46 0.66 0.68 0.10 0.47
Control Delay 9.7 53.6 49.2 14.1 17.6 0.1 9.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.7 53.6 49.2 14.1 17.6 0.1 9.6
Queue Length 50th (ft) 0 98 95 99 213 0 198
Queue Length 95th (ft) 11 169 139 177 237 m0 184
Internal Link Dist (ft) 627 218 325
Turn Bay Length (ft) 400
Base Capacity (vph) 240 255 523 1238 2777 1583 5088
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.18 0.49 0.46 0.66 0.68 0.10 0.47

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
6: I-405 SB Ramps & Bristol St AM Peak Hour

I-405 PA/ED 10/19/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 750 545 151 1261 938 891
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.94 1.00 1.00 0.86 0.86 0.86
Frt 1.00 0.85 1.00 1.00 0.95 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 4990 1583 1770 6408 4574 1362
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 4990 1583 1770 6408 4574 1362
Peak-hour factor, PHF 0.93 0.93 0.94 0.94 0.92 0.92
Adj. Flow (vph) 806 586 161 1341 1020 968
RTOR Reduction (vph) 0 0 0 0 60 0
Lane Group Flow (vph) 806 586 161 1341 1444 484
Turn Type Free Prot Free
Protected Phases 4 5 2 6
Permitted Phases Free Free
Actuated Green, G (s) 25.4 120.0 15.9 86.6 66.7 120.0
Effective Green, g (s) 25.4 120.0 15.9 86.6 66.7 120.0
Actuated g/C Ratio 0.21 1.00 0.13 0.72 0.56 1.00
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1056 1583 235 4624 2542 1362
v/s Ratio Prot c0.16 c0.09 0.21 c0.32
v/s Ratio Perm 0.37 0.36
v/c Ratio 0.76 0.37 0.69 0.29 0.57 0.36
Uniform Delay, d1 44.5 0.0 49.7 5.9 17.3 0.0
Progression Factor 1.00 1.00 1.00 1.00 0.69 1.00
Incremental Delay, d2 3.3 0.7 8.0 0.2 0.8 0.7
Delay (s) 47.8 0.7 57.7 6.0 12.7 0.7
Level of Service D A E A B A
Approach Delay (s) 28.0 11.6 9.8
Approach LOS C B A

Intersection Summary
HCM Average Control Delay 15.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 57.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
6: I-405 SB Ramps & Bristol St AM Peak Hour

I-405 PA/ED 10/19/2010
Albert Grover & Associates

Lane Group EBL EBR NBL NBT SBT SBR
Lane Group Flow (vph) 806 586 161 1341 1504 484
v/c Ratio 0.76 0.37 0.69 0.29 0.58 0.36
Control Delay 49.4 0.7 64.1 6.3 12.4 0.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.4 0.7 64.1 6.3 12.4 0.9
Queue Length 50th (ft) 209 0 120 93 93 0
Queue Length 95th (ft) 244 0 186 127 387 0
Internal Link Dist (ft) 484 265 612
Turn Bay Length (ft) 240
Base Capacity (vph) 1248 1583 310 4627 2604 1362
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.65 0.37 0.52 0.29 0.58 0.36

Intersection Summary
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HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
2: South Coast Plaza-South/I-405 NB Off-Ramp & Bristol St PM Peak Hour

I-405 PA/ED 10/19/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 681 437 250 955 0 2353 335 0 2502 84
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.88 0.91 0.91 0.88 0.86 1.00 0.81
Frt 0.85 1.00 1.00 0.85 1.00 0.85 1.00
Flt Protected 1.00 0.95 0.98 1.00 1.00 1.00 1.00
Satd. Flow (prot) 2787 1610 3314 2787 6408 1583 7507
Flt Permitted 1.00 0.95 0.98 1.00 1.00 1.00 1.00
Satd. Flow (perm) 2787 1610 3314 2787 6408 1583 7507
Peak-hour factor, PHF 0.84 0.84 0.84 0.97 0.97 0.97 0.93 0.93 0.93 0.90 0.90 0.90
Adj. Flow (vph) 0 0 811 451 258 985 0 2530 360 0 2780 93
RTOR Reduction (vph) 0 0 13 0 0 406 0 0 0 0 4 0
Lane Group Flow (vph) 0 0 798 230 479 579 0 2530 360 0 2869 0
Turn Type custom Perm custom Free
Protected Phases 8 1 2 6
Permitted Phases 5 8 Free
Actuated Green, G (s) 40.0 23.0 23.0 32.0 63.0 130.0 55.0
Effective Green, g (s) 40.0 23.0 23.0 32.0 63.0 130.0 55.0
Actuated g/C Ratio 0.31 0.18 0.18 0.25 0.48 1.00 0.42
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 858 285 586 686 3105 1583 3176
v/s Ratio Prot 0.21 0.39 c0.38
v/s Ratio Perm c0.29 0.14 0.14 0.23
v/c Ratio 0.93 0.81 0.82 0.84 0.81 0.23 0.90
Uniform Delay, d1 43.6 51.4 51.5 46.6 28.5 0.0 35.0
Progression Factor 1.00 1.00 1.00 1.00 0.64 1.00 1.00
Incremental Delay, d2 17.8 21.2 12.0 12.1 2.1 0.3 4.8
Delay (s) 61.4 72.6 63.5 58.7 20.2 0.3 39.8
Level of Service E E E E C A D
Approach Delay (s) 61.4 61.9 17.7 39.8
Approach LOS E E B D

Intersection Summary
HCM Average Control Delay 38.7 HCM Level of Service D
HCM Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 77.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
2: South Coast Plaza-South/I-405 NB Off-Ramp & Bristol St PM Peak Hour

I-405 PA/ED 10/19/2010
Albert Grover & Associates

Lane Group EBR WBL WBT WBR NBT NBR SBT
Lane Group Flow (vph) 811 230 479 985 2530 360 2873
v/c Ratio 0.93 0.81 0.82 0.90 0.81 0.23 0.90
Control Delay 60.7 73.2 63.8 33.3 20.4 0.3 39.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 60.7 73.2 63.8 33.3 20.4 0.3 39.9
Queue Length 50th (ft) 369 206 215 230 306 0 549
Queue Length 95th (ft)#444 #351 #296 #373 m332 m0 591
Internal Link Dist (ft) 551 227 323
Turn Bay Length (ft) 400
Base Capacity (vph) 871 285 586 1092 3105 1583 3180
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.93 0.81 0.82 0.90 0.81 0.23 0.90

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
6: I-405 SB Ramps & Bristol St PM Peak Hour

I-405 PA/ED 10/19/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 730 205 205 1958 2169 1213
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.94 1.00 1.00 0.86 0.86 0.86
Frt 1.00 0.85 1.00 1.00 0.97 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 4990 1583 1770 6408 4682 1362
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 4990 1583 1770 6408 4682 1362
Peak-hour factor, PHF 0.94 0.94 0.91 0.91 0.94 0.94
Adj. Flow (vph) 777 218 225 2152 2307 1290
RTOR Reduction (vph) 0 0 0 0 22 0
Lane Group Flow (vph) 777 218 225 2152 2762 813
Turn Type Free Prot Free
Protected Phases 4 5 2 6
Permitted Phases Free Free
Actuated Green, G (s) 21.0 130.0 17.0 101.0 80.0 130.0
Effective Green, g (s) 21.0 130.0 17.0 101.0 80.0 130.0
Actuated g/C Ratio 0.16 1.00 0.13 0.78 0.62 1.00
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 806 1583 231 4979 2881 1362
v/s Ratio Prot c0.16 c0.13 0.34 c0.59
v/s Ratio Perm 0.14 0.60
v/c Ratio 0.96 0.14 0.97 0.43 0.96 0.60
Uniform Delay, d1 54.1 0.0 56.3 4.9 23.5 0.0
Progression Factor 1.00 1.00 1.00 1.00 0.38 1.00
Incremental Delay, d2 23.1 0.2 51.5 0.3 4.8 0.8
Delay (s) 77.2 0.2 107.8 5.1 13.7 0.8
Level of Service E A F A B A
Approach Delay (s) 60.3 14.9 10.8
Approach LOS E B B

Intersection Summary
HCM Average Control Delay 19.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 86.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
6: I-405 SB Ramps & Bristol St PM Peak Hour

I-405 PA/ED 10/19/2010
Albert Grover & Associates

Lane Group EBL EBR NBL NBT SBT SBR
Lane Group Flow (vph) 777 218 225 2152 2784 813
v/c Ratio 0.96 0.14 0.97 0.43 0.96 0.60
Control Delay 78.1 0.2 109.0 5.2 14.4 2.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 78.1 0.2 109.0 5.2 14.4 2.6
Queue Length 50th (ft) 233 0 191 150 290 37
Queue Length 95th (ft)#318 0 #358 166 #302 m44
Internal Link Dist (ft) 558 265 603
Turn Bay Length (ft) 240
Base Capacity (vph) 806 1583 231 4979 2903 1362
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.96 0.14 0.97 0.43 0.96 0.60

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
2: South Coast Plaza-South/I-405 NB Off-Ramp & Bristol St AM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 38 283 132 918 0 2010 152 0 2021 10
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.88 0.91 0.91 0.88 0.86 1.00 0.81
Frt 0.85 1.00 1.00 0.85 1.00 0.85 1.00
Flt Protected 1.00 0.95 0.97 1.00 1.00 1.00 1.00
Satd. Flow (prot) 2787 1610 3305 2787 6408 1583 7539
Flt Permitted 1.00 0.95 0.97 1.00 1.00 1.00 1.00
Satd. Flow (perm) 2787 1610 3305 2787 6408 1583 7539
Peak-hour factor, PHF 0.86 0.86 0.86 0.92 0.92 0.92 0.98 0.98 0.98 0.80 0.80 0.80
Adj. Flow (vph) 0 0 44 308 143 998 0 2051 155 0 2526 12
RTOR Reduction (vph) 0 0 39 0 0 377 0 0 0 0 1 0
Lane Group Flow (vph) 0 0 5 154 297 621 0 2051 155 0 2537 0
Turn Type custom Perm custom Free
Protected Phases 8 1 2 6
Permitted Phases 5 8 Free
Actuated Green, G (s) 8.0 20.0 20.0 40.0 48.0 120.0 80.0
Effective Green, g (s) 8.0 20.0 20.0 40.0 48.0 120.0 80.0
Actuated g/C Ratio 0.07 0.17 0.17 0.33 0.40 1.00 0.67
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 186 268 551 929 2563 1583 5026
v/s Ratio Prot c0.22 c0.32 0.34
v/s Ratio Perm 0.00 c0.10 0.09 0.10
v/c Ratio 0.03 0.57 0.54 0.67 0.80 0.10 0.50
Uniform Delay, d1 52.4 46.1 45.8 34.3 31.8 0.0 10.0
Progression Factor 1.00 1.00 1.00 1.00 0.64 1.00 1.00
Incremental Delay, d2 0.3 8.7 3.8 3.8 2.5 0.1 0.4
Delay (s) 52.6 54.8 49.5 38.1 22.8 0.1 10.4
Level of Service D D D D C A B
Approach Delay (s) 52.6 42.2 21.3 10.4
Approach LOS D D C B

Intersection Summary
HCM Average Control Delay 21.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 67.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
2: South Coast Plaza-South/I-405 NB Off-Ramp & Bristol St AM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associates

Lane Group EBR WBL WBT WBR NBT NBR SBT
Lane Group Flow (vph) 44 154 297 998 2051 155 2538
v/c Ratio 0.20 0.57 0.54 0.76 0.80 0.10 0.51
Control Delay 19.1 55.5 49.9 19.2 23.0 0.1 10.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 19.1 55.5 49.9 19.2 23.0 0.1 10.5
Queue Length 50th (ft) 1 121 117 176 352 0 222
Queue Length 95th (ft) 19 201 166 271 378 m0 204
Internal Link Dist (ft) 627 218 344
Turn Bay Length (ft) 400
Base Capacity (vph) 225 268 551 1306 2563 1583 5025
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.20 0.57 0.54 0.76 0.80 0.10 0.51

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
6: I-405 SB Ramps & Bristol St AM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 776 571 158 1386 1037 926
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.94 1.00 1.00 0.86 0.86 0.86
Frt 1.00 0.85 1.00 1.00 0.95 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 4990 1583 1770 6408 4583 1362
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 4990 1583 1770 6408 4583 1362
Peak-hour factor, PHF 0.93 0.93 0.94 0.94 0.92 0.92
Adj. Flow (vph) 834 614 168 1474 1127 1007
RTOR Reduction (vph) 0 0 0 0 64 0
Lane Group Flow (vph) 834 614 168 1474 1567 503
Turn Type Free Prot Free
Protected Phases 4 5 2 6
Permitted Phases Free Free
Actuated Green, G (s) 25.6 120.0 22.0 86.4 60.4 120.0
Effective Green, g (s) 25.6 120.0 22.0 86.4 60.4 120.0
Actuated g/C Ratio 0.21 1.00 0.18 0.72 0.50 1.00
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1065 1583 325 4614 2307 1362
v/s Ratio Prot c0.17 c0.09 0.23 c0.34
v/s Ratio Perm 0.39 0.37
v/c Ratio 0.78 0.39 0.52 0.32 0.68 0.37
Uniform Delay, d1 44.6 0.0 44.2 6.1 22.5 0.0
Progression Factor 1.00 1.00 1.00 1.00 0.80 1.00
Incremental Delay, d2 3.8 0.7 1.4 0.2 1.4 0.7
Delay (s) 48.4 0.7 45.6 6.3 19.5 0.7
Level of Service D A D A B A
Approach Delay (s) 28.2 10.3 15.0
Approach LOS C B B

Intersection Summary
HCM Average Control Delay 17.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 60.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
6: I-405 SB Ramps & Bristol St AM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associates

Lane Group EBL EBR NBL NBT SBT SBR
Lane Group Flow (vph) 834 614 168 1474 1631 503
v/c Ratio 0.78 0.39 0.52 0.32 0.69 0.37
Control Delay 50.1 0.7 50.7 6.6 18.5 0.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 50.1 0.7 50.7 6.6 18.5 0.9
Queue Length 50th (ft) 217 0 119 108 362 0
Queue Length 95th (ft) 257 0 192 138 441 13
Internal Link Dist (ft) 484 265 612
Turn Bay Length (ft) 240
Base Capacity (vph) 1206 1583 325 4613 2371 1362
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.69 0.39 0.52 0.32 0.69 0.37

Intersection Summary
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HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
2: South Coast Plaza-South/I-405 NB Off-Ramp & Bristol St PM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 709 541 281 1019 0 2437 348 0 2726 94
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.88 0.91 0.91 0.88 0.86 1.00 0.81
Frt 0.85 1.00 1.00 0.85 1.00 0.85 1.00
Flt Protected 1.00 0.95 0.98 1.00 1.00 1.00 1.00
Satd. Flow (prot) 2787 1610 3309 2787 6408 1583 7507
Flt Permitted 1.00 0.95 0.98 1.00 1.00 1.00 1.00
Satd. Flow (perm) 2787 1610 3309 2787 6408 1583 7507
Peak-hour factor, PHF 0.84 0.84 0.84 0.97 0.97 0.97 0.93 0.93 0.93 0.90 0.90 0.90
Adj. Flow (vph) 0 0 844 558 290 1051 0 2620 374 0 3029 104
RTOR Reduction (vph) 0 0 6 0 0 407 0 0 0 0 5 0
Lane Group Flow (vph) 0 0 838 279 569 644 0 2620 374 0 3128 0
Turn Type custom Perm custom Free
Protected Phases 8 1 2 6
Permitted Phases 5 8 Free
Actuated Green, G (s) 39.0 23.0 23.0 33.0 62.0 130.0 56.0
Effective Green, g (s) 39.0 23.0 23.0 33.0 62.0 130.0 56.0
Actuated g/C Ratio 0.30 0.18 0.18 0.25 0.48 1.00 0.43
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 836 285 585 707 3056 1583 3234
v/s Ratio Prot 0.23 0.41 c0.42
v/s Ratio Perm c0.30 c0.17 0.17 0.24
v/c Ratio 1.00 0.98 0.97 0.91 0.86 0.24 0.97
Uniform Delay, d1 45.5 53.3 53.2 47.1 30.1 0.0 36.1
Progression Factor 1.00 1.00 1.00 1.00 0.63 1.00 1.00
Incremental Delay, d2 31.8 46.9 30.2 15.9 2.7 0.3 9.9
Delay (s) 77.3 100.2 83.4 62.9 21.7 0.3 46.0
Level of Service E F F E C A D
Approach Delay (s) 77.3 74.5 19.0 46.0
Approach LOS E E B D

Intersection Summary
HCM Average Control Delay 46.0 HCM Level of Service D
HCM Volume to Capacity ratio 0.98
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 83.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
2: South Coast Plaza-South/I-405 NB Off-Ramp & Bristol St PM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associates

Lane Group EBR WBL WBT WBR NBT NBR SBT
Lane Group Flow (vph) 844 279 569 1051 2620 374 3133
v/c Ratio 1.00 0.98 0.97 0.94 0.86 0.24 0.97
Control Delay 76.6 101.5 84.2 39.1 21.8 0.3 46.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 76.6 101.5 84.2 39.1 21.8 0.3 46.0
Queue Length 50th (ft)~403 260 264 270 333 0 625
Queue Length 95th (ft)#494 #460 #390 #430 m366 m0 #676
Internal Link Dist (ft) 551 227 448
Turn Bay Length (ft) 400
Base Capacity (vph) 842 285 585 1115 3056 1583 3238
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 1.00 0.98 0.97 0.94 0.86 0.24 0.97

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
6: I-405 SB Ramps & Bristol St PM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 784 214 213 2001 2465 1263
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.94 1.00 1.00 0.86 0.86 0.86
Frt 1.00 0.85 1.00 1.00 0.98 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 4990 1583 1770 6408 4699 1362
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 4990 1583 1770 6408 4699 1362
Peak-hour factor, PHF 0.94 0.94 0.91 0.91 0.94 0.94
Adj. Flow (vph) 834 228 234 2199 2622 1344
RTOR Reduction (vph) 0 0 0 0 17 0
Lane Group Flow (vph) 834 228 234 2199 3062 887
Turn Type Free Prot Free
Protected Phases 4 5 2 6
Permitted Phases Free Free
Actuated Green, G (s) 21.0 130.0 17.0 101.0 80.0 130.0
Effective Green, g (s) 21.0 130.0 17.0 101.0 80.0 130.0
Actuated g/C Ratio 0.16 1.00 0.13 0.78 0.62 1.00
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 806 1583 231 4979 2892 1362
v/s Ratio Prot c0.17 c0.13 0.34 c0.65
v/s Ratio Perm 0.14 0.65
v/c Ratio 1.03 0.14 1.01 0.44 1.06 0.65
Uniform Delay, d1 54.5 0.0 56.5 4.9 25.0 0.0
Progression Factor 1.00 1.00 1.00 1.00 0.38 1.00
Incremental Delay, d2 41.0 0.2 62.6 0.3 29.2 0.7
Delay (s) 95.5 0.2 119.1 5.2 38.8 0.7
Level of Service F A F A D A
Approach Delay (s) 75.0 16.2 30.3
Approach LOS E B C

Intersection Summary
HCM Average Control Delay 32.0 HCM Level of Service C
HCM Volume to Capacity ratio 1.05
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 93.7% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
6: I-405 SB Ramps & Bristol St PM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associates

Lane Group EBL EBR NBL NBT SBT SBR
Lane Group Flow (vph) 834 228 234 2199 3079 887
v/c Ratio 1.03 0.14 1.01 0.44 1.06 0.65
Control Delay 93.7 0.2 118.2 5.2 41.0 3.0
Queue Delay 0.0 0.0 0.0 0.0 0.2 0.0
Total Delay 93.7 0.2 118.2 5.2 41.1 3.0
Queue Length 50th (ft)~267 0 ~203 155 ~244 38
Queue Length 95th (ft)#355 0 #373 172m#307 m34
Internal Link Dist (ft) 558 265 603
Turn Bay Length (ft) 240
Base Capacity (vph) 806 1583 231 4979 2910 1362
Starvation Cap Reductn 0 0 0 0 1 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 1.03 0.14 1.01 0.44 1.06 0.65

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 19 19 17 17 15 19 19 21 21 23

I‐405 PA/ED ‐ Year 2040 No Build Condition 
Bristol at I‐405 NB On‐Ramp (SB Bristol)
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Time (Minutes)

AM PEAK HOUR
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Discharge @ 750 vph/lane

Discharge @ 650 vph/lane

Discharge @ 500 vph/lane
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Arrival (veh/ln) 19 19 17 17 15 19 19 21 21 23

Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 650 vph/lane 65 65 65 65 65 65 65 65 65 65

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 500 vph/lane 50 50 50 50 50 50 50 50 50 50

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

379 2Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 19 19 17 17 15 19 19 21 21 23

I‐405 PA/ED ‐ Year 2040 Project Condition 
Bristol at I‐405 NB On‐Ramp (SB Bristol)
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Discharge @ 750 vph/lane
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Arrival (veh/ln) 19 19 17 17 15 19 19 21 21 23

Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 650 vph/lane 65 65 65 65 65 65 65 65 65 65

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 500 vph/lane 50 50 50 50 50 50 50 50 50 50

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

379 2Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



I‐405 PA/ED ‐ Year 2040 No Build Condition 
Bristol at I‐405 NB On‐Ramp (NB Bristol)

Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 24 28 35 31 35 45 42 35 38 35

Discharge @ 900 vph/lane 90 90 90 90 90 90 90 90 90 90
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Time (Minutes)

PM PEAK HOUR

Arrival Rate

Discharge @ 900 vph/lane

Discharge @ 700 vph/lane

Discharge @ 500 vph/lane

R
am
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e
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Discharge @ 900 vph/lane 90 90 90 90 90 90 90 90 90 90

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 700 vph/lane 70 70 70 70 70 70 70 70 70 70

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 500 vph/lane 50 50 50 50 50 50 50 50 50 50

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

348 1Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



I‐405 PA/ED ‐ Year 2040 Project Condition 
Bristol at I‐405 NB On‐Ramp (NB Bristol)

Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 24 28 35 31 35 45 42 35 38 35

Discharge @ 900 vph/lane 90 90 90 90 90 90 90 90 90 90
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Time (Minutes)

PM PEAK HOUR

Arrival Rate

Discharge @ 900 vph/lane

Discharge @ 700 vph/lane

Discharge @ 500 vph/lane

R
am

p
 M

e
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Discharge @ 900 vph/lane 90 90 90 90 90 90 90 90 90 90

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 700 vph/lane 70 70 70 70 70 70 70 70 70 70

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 500 vph/lane 50 50 50 50 50 50 50 50 50 50

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

348 1Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



I‐405 PA/ED ‐ Year 2040 No Build Condition 
Bristol at I‐405 SB On‐Ramp (SB Bristol)

Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 96 59 66 59 59 52 89 81 89 89

Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75
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Time (Minutes)

PM PEAK HOUR

Arrival Rate

Discharge @ 750 vph/lane

Discharge @ 650 vph/lane

Discharge @ 500 vph/lane
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Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75

Max Queue (veh) 21 5 0 0 0 0 14 20 34 48

Discharge @ 650 vph/lane 65 65 65 65 65 65 65 65 65 65

Max Queue (veh) 31 25 26 20 14 1 25 41 65 89

Discharge @ 500 vph/lane 50 50 50 50 50 50 50 50 50 50

Max Queue (veh) 46 55 71 80 89 91 130 161 200 239

1476 2Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



I‐405 PA/ED ‐ Year 2040 Project Condition 
Bristol at I‐405 SB On‐Ramp (SB Bristol)

Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 96 59 66 59 59 52 89 81 89 89

Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75
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Time (Minutes)

PM PEAK HOUR

Arrival Rate

Discharge @ 750 vph/lane

Discharge @ 650 vph/lane

Discharge @ 500 vph/lane
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Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75

Max Queue (veh) 21 5 0 0 0 0 14 20 34 48

Discharge @ 650 vph/lane 65 65 65 65 65 65 65 65 65 65

Max Queue (veh) 31 25 26 20 14 1 25 41 65 89

Discharge @ 500 vph/lane 50 50 50 50 50 50 50 50 50 50

Max Queue (veh) 46 55 71 80 89 91 130 161 200 239

1476 2Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fairview Rd Interchange 
Intersection Level of Service Analysis Worksheets
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Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

PM Peak Hour

Existing Condition (Year 2009) Arterial Interchange Analysis and Levels of Service

North/South Street
Agency(s)ID

Location

Traffic Control/

Comments
East/West Street

No. of 

Lanes

AM Peak Hour

Fairview Road Interchange

1 I‐405 NB Ramps Fairview Rd Existing Traffic Signal Caltrans, Costa Mesa ‐‐ ‐‐ ‐‐ 0.93 28.4 C ‐‐ ‐‐ 0.93 24.1 C

2 I‐405 SB Ramps Fairview Rd Existing Traffic Signal Caltrans, Costa Mesa ‐‐ ‐‐ ‐‐ 0.79 16.0 B ‐‐ ‐‐ 0.72 17.6 B

3 South Coast Drive I‐405 NB Off‐Ramp Existing Traffic Signal Caltrans, Costa Mesa ‐‐ ‐‐ ‐‐ 0.19 21.0 C ‐‐ ‐‐ 0.35 24.9 C

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

Albert Grover and Associates  12/15/2010



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

No Build Condition (Year 2020) Arterial Interchange Analysis and Levels of Service

PM Peak Hour

East/West Street North/South Street
ID

Location

Traffic Control/

Comments
Agency(s)

No. of 

Lanes

AM Peak Hour

Fairview Road Interchange

1 I‐405 NB Ramps Fairview Rd Existing Traffic Signal Caltrans, Costa Mesa ‐‐ ‐‐ ‐‐ 1.06 44.0 F* ‐‐ ‐‐ 1.02 35.1 F*

2 I‐405 SB Ramps Fairview Rd Existing Traffic Signal Caltrans, Costa Mesa ‐‐ ‐‐ ‐‐ 0.91 20.5 C ‐‐ ‐‐ 0.76 19.7 B

3 South Coast Drive I‐405 NB Off‐Ramp Existing Traffic Signal Caltrans, Costa Mesa ‐‐ ‐‐ ‐‐ 0.23 21.6 C 0.39 26.3 C

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

3.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

Albert Grover and Associates  12/15/2010



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

Project Condition (Year 2020) Arterial Interchange Analysis and Levels of Service

ID

Location

Traffic Control/

Comments
Agency(s)

No. of 

Lanes

AM Peak Hour PM Peak Hour

East/West Street North/South Street

Fairview Road Interchange

1 I‐405 NB Ramps Fairview Rd Existing Traffic Signal Caltrans, Costa Mesa ‐‐ ‐‐ ‐‐ 1.07 44.5 F* ‐‐ ‐‐ 1.02 32.9 F*

2 I‐405 SB Ramps Fairview Rd Existing Traffic Signal Caltrans, Costa Mesa ‐‐ ‐‐ ‐‐ 0.92 20.1 C ‐‐ ‐‐ 0.77 18.5 B

3 South Coast Drive I‐405 NB Off‐Ramp Existing Traffic Signal Caltrans, Costa Mesa ‐‐ ‐‐ ‐‐ 0.24 21.8 C 0.40 27.1 C

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

3.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

Albert Grover and Associates  12/15/2010



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

No Build Condition (Year 2040) Arterial Interchange Analysis and Levels of Service

PM Peak Hour

East/West Street North/South Street
ID

Location

Traffic Control/

Comments
Agency(s)

No. of 

Lanes

AM Peak Hour

Fairview Road Interchange

1 I‐405 NB Ramps Fairview Rd Existing Traffic Signal Caltrans, Costa Mesa ‐‐ ‐‐ ‐‐ 1.14 55.5 F* ‐‐ ‐‐ 1.06 41.8 F*

2 I‐405 SB Ramps Fairview Rd Existing Traffic Signal Caltrans, Costa Mesa ‐‐ ‐‐ ‐‐ 0.97 24.8 C ‐‐ ‐‐ 0.79 19.7 B

3 South Coast Drive I‐405 NB Off‐Ramp Existing Traffic Signal Caltrans, Costa Mesa ‐‐ ‐‐ ‐‐ 0.25 22.0 C 0.41 28.3 C

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

3.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

Albert Grover and Associates  12/15/2010



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

Project Condition (Year 2040) Arterial Interchange Analysis and Levels of Service

ID

Location

Traffic Control/

Comments
Agency(s)

No. of 

Lanes

AM Peak Hour PM Peak Hour

East/West Street North/South Street

Fairview Road Interchange

1 I‐405 NB Ramps Fairview Rd Existing Traffic Signal Caltrans, Costa Mesa ‐‐ ‐‐ ‐‐ 1.15 56.6 F* ‐‐ ‐‐ 1.08 45.8 F*

2 I‐405 SB Ramps Fairview Rd Existing Traffic Signal Caltrans, Costa Mesa ‐‐ ‐‐ ‐‐ 0.99 25.7 C ‐‐ ‐‐ 0.81 20.1 C

3 South Coast Drive I‐405 NB Off‐Ramp Existing Traffic Signal Caltrans, Costa Mesa ‐‐ ‐‐ ‐‐ 0.27 22.4 C 0.43 30.8 C

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

3.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

Albert Grover and Associates  12/15/2010
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HCM Analysis & Queuing Existing Condition (Year 2009)
1: I-405 NB Ramps & Fairview Rd AM Peak Hour

I-405 PA/ED 9/1/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 842 0 981 268 860 0 0 1827 394
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.88 1.00 0.91 0.76 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3433 2787 1770 5085 8494 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3433 2787 1770 5085 8494 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.88 0.88 0.88 0.90 0.90 0.90 0.93 0.93 0.93
Adj. Flow (vph) 0 0 0 957 0 1115 298 956 0 0 1965 424
RTOR Reduction (vph) 0 0 0 0 0 110 0 0 0 0 0 307
Lane Group Flow (vph) 0 0 0 957 0 1005 298 956 0 0 1965 117
Turn Type custom custom Prot Perm
Protected Phases 5 2 6
Permitted Phases 8 8 2 6 6
Actuated Green, G (s) 23.0 23.0 12.0 34.0 18.0 18.0
Effective Green, g (s) 23.0 23.0 12.0 34.0 18.0 18.0
Actuated g/C Ratio 0.35 0.35 0.18 0.52 0.28 0.28
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1215 986 327 2660 2352 438
v/s Ratio Prot c0.17 0.19 c0.23
v/s Ratio Perm 0.28 c0.36 0.07
v/c Ratio 0.79 1.02 0.91 0.36 0.84 0.27
Uniform Delay, d1 18.8 21.0 26.0 9.1 22.1 18.4
Progression Factor 1.00 1.00 0.71 0.89 1.00 1.00
Incremental Delay, d2 3.5 33.6 24.8 0.3 3.7 1.5
Delay (s) 22.3 54.6 43.2 8.4 25.8 19.9
Level of Service C D D A C B
Approach Delay (s) 0.0 39.7 16.7 24.8
Approach LOS A D B C

Intersection Summary
HCM Average Control Delay 28.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 78.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Condition (Year 2009)
1: I-405 NB Ramps & Fairview Rd AM Peak Hour

I-405 PA/ED 9/1/2010
Albert Grover & Associates

Lane Group WBL WBR NBL NBT SBT SBR
Lane Group Flow (vph) 957 1115 298 956 1965 424
v/c Ratio 0.79 1.02 0.91 0.36 0.84 0.57
Control Delay 24.7 52.0 50.8 8.5 26.1 5.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 24.7 52.0 50.8 8.5 26.1 5.7
Queue Length 50th (ft) 171 ~225 109 95 159 0
Queue Length 95th (ft) 230 #357m#226 128 192 59
Internal Link Dist (ft) 300 484
Turn Bay Length (ft) 300
Base Capacity (vph) 1215 1096 327 2660 2352 745
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.79 1.02 0.91 0.36 0.84 0.57

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Existing Condition (Year 2009)
2: I-405 SB Ramps & Fairview Rd AM Peak Hour

I-405 PA/ED 9/1/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 267 0 471 0 0 0 0 780 922 1172 1506 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.88 0.81 0.81 0.94 0.91
Frt 1.00 0.85 0.94 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 2787 5699 1282 4990 5085
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 2787 5699 1282 4990 5085
Peak-hour factor, PHF 0.79 0.79 0.79 0.92 0.92 0.92 0.96 0.96 0.96 0.93 0.93 0.93
Adj. Flow (vph) 338 0 596 0 0 0 0 812 960 1260 1619 0
RTOR Reduction (vph) 0 0 51 0 0 0 0 163 337 0 0 0
Lane Group Flow (vph) 338 0 545 0 0 0 0 1129 143 1260 1619 0
Turn Type custom custom Perm Prot
Protected Phases 2 1 6
Permitted Phases 4 4 2 2
Actuated Green, G (s) 14.7 14.7 19.3 19.3 19.0 42.3
Effective Green, g (s) 14.7 14.7 19.3 19.3 19.0 42.3
Actuated g/C Ratio 0.23 0.23 0.30 0.30 0.29 0.65
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 776 630 1692 381 1459 3309
v/s Ratio Prot c0.20 c0.25 0.32
v/s Ratio Perm 0.10 c0.20 0.11
v/c Ratio 0.44 0.86 0.67 0.37 0.86 0.49
Uniform Delay, d1 21.6 24.2 20.0 18.1 21.8 5.8
Progression Factor 1.00 1.00 1.00 1.00 0.60 0.12
Incremental Delay, d2 0.4 11.9 2.1 2.8 3.1 0.3
Delay (s) 22.0 36.1 22.1 20.9 16.1 1.0
Level of Service C D C C B A
Approach Delay (s) 31.0 0.0 21.8 7.6
Approach LOS C A C A

Intersection Summary
HCM Average Control Delay 16.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 78.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Condition (Year 2009)
2: I-405 SB Ramps & Fairview Rd AM Peak Hour

I-405 PA/ED 9/1/2010
Albert Grover & Associates

Lane Group EBL EBR NBT NBR SBL SBT
Lane Group Flow (vph) 338 596 1292 480 1260 1619
v/c Ratio 0.44 0.88 0.70 0.67 0.86 0.49
Control Delay 23.6 38.0 18.8 7.5 18.0 1.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.2
Total Delay 23.6 38.0 18.8 7.5 18.0 1.3
Queue Length 50th (ft) 59 115 113 0 67 6
Queue Length 95th (ft) 80 #151 152 87 m#94 20
Internal Link Dist (ft) 386 300
Turn Bay Length (ft) 270 270 240
Base Capacity (vph) 792 694 1858 718 1459 3313
Starvation Cap Reductn 0 0 0 0 0 816
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.43 0.86 0.70 0.67 0.86 0.65

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Existing Condition (Year 2009)
3: South Coast Dr & I-405 NB Off Ramp AM Peak Hour

I-405 PA/ED 9/1/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 9 219 0 0 87 10 116 10 132 10 0 40
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.98 1.00 0.87 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3486 1770 1542 1504 1770 1583
Flt Permitted 0.67 1.00 1.00 0.95 1.00 1.00 0.69 1.00
Satd. Flow (perm) 1248 3539 3486 1770 1542 1504 1295 1583
Peak-hour factor, PHF 0.90 0.90 0.90 0.75 0.75 0.75 0.79 0.79 0.79 0.66 0.66 0.66
Adj. Flow (vph) 10 243 0 0 116 13 147 13 167 15 0 61
RTOR Reduction (vph) 0 0 0 0 11 0 0 41 47 0 0 48
Lane Group Flow (vph) 10 243 0 0 118 0 147 50 42 15 0 13
Turn Type Perm Split Permcustom custom
Protected Phases 4 8 2 2
Permitted Phases 4 2 6 6
Actuated Green, G (s) 11.8 11.8 11.8 35.2 35.2 35.2 16.0 16.0
Effective Green, g (s) 11.8 11.8 11.8 35.2 35.2 35.2 16.0 16.0
Actuated g/C Ratio 0.16 0.16 0.16 0.47 0.47 0.47 0.21 0.21
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 196 557 548 831 724 706 276 338
v/s Ratio Prot c0.07 0.03 c0.08 0.03
v/s Ratio Perm 0.01 0.03 c0.01 0.01
v/c Ratio 0.05 0.44 0.22 0.18 0.07 0.06 0.05 0.04
Uniform Delay, d1 26.8 28.6 27.6 11.5 10.9 10.9 23.5 23.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.5 0.2 0.5 0.2 0.2 0.4 0.2
Delay (s) 27.0 29.1 27.8 12.0 11.1 11.0 23.9 23.6
Level of Service C C C B B B C C
Approach Delay (s) 29.1 27.8 11.5 23.7
Approach LOS C C B C

Intersection Summary
HCM Average Control Delay 21.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.19
Actuated Cycle Length (s) 75.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 24.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Condition (Year 2009)
3: South Coast Dr & I-405 NB Off Ramp AM Peak Hour

I-405 PA/ED 9/1/2010
Albert Grover & Associates

Lane Group EBL EBT WBT NBL NBT NBR SBL SBR
Lane Group Flow (vph) 10 243 129 147 91 89 15 61
v/c Ratio 0.05 0.44 0.23 0.18 0.12 0.12 0.05 0.16
Control Delay 24.3 30.1 24.3 13.7 5.3 4.2 24.2 8.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 24.3 30.1 24.3 13.7 5.3 4.2 24.2 8.4
Queue Length 50th (ft) 4 55 25 36 3 0 6 0
Queue Length 95th (ft) 14 75 34 75 26 22 15 14
Internal Link Dist (ft) 280 232 170
Turn Bay Length (ft) 120
Base Capacity (vph) 333 944 939 831 765 753 276 386
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.03 0.26 0.14 0.18 0.12 0.12 0.05 0.16

Intersection Summary
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HCM Analysis & Queuing Existing Condition (Year 2009)
1: I-405 NB Ramps & Fairview Rd PM Peak Hour

I-405 PA/ED 12/14/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 816 0 1025 260 1208 0 0 1885 349
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.88 1.00 0.91 0.76 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3433 2787 1770 5085 8494 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3433 2787 1770 5085 8494 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.98 0.98 0.98 0.96 0.96 0.96 0.91 0.91 0.91
Adj. Flow (vph) 0 0 0 833 0 1046 271 1258 0 0 2071 384
RTOR Reduction (vph) 0 0 0 0 0 43 0 0 0 0 0 278
Lane Group Flow (vph) 0 0 0 833 0 1003 271 1258 0 0 2071 106
Turn Type custom custom Prot Perm
Protected Phases 5 2 6
Permitted Phases 8 8 2 6 6
Actuated Green, G (s) 24.0 24.0 11.0 33.0 18.0 18.0
Effective Green, g (s) 24.0 24.0 11.0 33.0 18.0 18.0
Actuated g/C Ratio 0.37 0.37 0.17 0.51 0.28 0.28
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1268 1029 300 2582 2352 438
v/s Ratio Prot c0.15 0.25 c0.24
v/s Ratio Perm 0.24 c0.36 0.07
v/c Ratio 0.66 0.97 0.90 0.49 0.88 0.24
Uniform Delay, d1 17.1 20.2 26.5 10.5 22.5 18.2
Progression Factor 1.00 1.00 0.72 0.40 1.00 1.00
Incremental Delay, d2 1.2 22.0 22.9 0.5 5.1 1.3
Delay (s) 18.3 42.2 41.9 4.6 27.6 19.5
Level of Service B D D A C B
Approach Delay (s) 0.0 31.6 11.3 26.4
Approach LOS A C B C

Intersection Summary
HCM Average Control Delay 24.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 69.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Condition (Year 2009)
1: I-405 NB Ramps & Fairview Rd PM Peak Hour

I-405 PA/ED 12/14/2010
Albert Grover & Associates

Lane Group WBL WBR NBL NBT SBT SBR
Lane Group Flow (vph) 833 1046 271 1258 2071 384
v/c Ratio 0.66 0.98 0.90 0.49 0.88 0.54
Control Delay 20.1 43.5 49.9 4.7 28.2 5.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 20.1 43.5 49.9 4.7 28.2 5.6
Queue Length 50th (ft) 138 214 104 30 171 0
Queue Length 95th (ft) 193 #359m#217 46 #206 57
Internal Link Dist (ft) 300 484
Turn Bay Length (ft) 300
Base Capacity (vph) 1268 1072 300 2582 2352 716
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.66 0.98 0.90 0.49 0.88 0.54

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Existing Condition (Year 2009)
2: I-405 SB Ramps & Fairview Rd PM Peak Hour

I-405 PA/ED 12/14/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 415 0 395 0 0 0 0 1133 514 1098 1649 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.88 0.81 0.81 0.94 0.91
Frt 1.00 0.85 0.98 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 2787 5887 1282 4990 5085
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 2787 5887 1282 4990 5085
Peak-hour factor, PHF 0.93 0.93 0.93 0.92 0.92 0.92 0.95 0.95 0.95 0.98 0.98 0.98
Adj. Flow (vph) 446 0 425 0 0 0 0 1193 541 1120 1683 0
RTOR Reduction (vph) 0 0 54 0 0 0 0 53 199 0 0 0
Lane Group Flow (vph) 446 0 371 0 0 0 0 1373 109 1120 1683 0
Turn Type custom custom Perm Prot
Protected Phases 2 1 6
Permitted Phases 4 4 2 2
Actuated Green, G (s) 12.4 12.4 22.9 22.9 17.7 44.6
Effective Green, g (s) 12.4 12.4 22.9 22.9 17.7 44.6
Actuated g/C Ratio 0.19 0.19 0.35 0.35 0.27 0.69
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 655 532 2074 452 1359 3489
v/s Ratio Prot c0.23 c0.22 0.33
v/s Ratio Perm 0.13 c0.13 0.08
v/c Ratio 0.68 0.70 0.66 0.24 0.82 0.48
Uniform Delay, d1 24.5 24.5 17.8 14.9 22.2 4.8
Progression Factor 1.00 1.00 1.00 1.00 1.13 0.83
Incremental Delay, d2 2.9 4.0 1.7 1.3 2.4 0.3
Delay (s) 27.4 28.5 19.5 16.1 27.4 4.3
Level of Service C C B B C A
Approach Delay (s) 27.9 0.0 18.9 13.5
Approach LOS C A B B

Intersection Summary
HCM Average Control Delay 17.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 69.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Condition (Year 2009)
2: I-405 SB Ramps & Fairview Rd PM Peak Hour

I-405 PA/ED 12/14/2010
Albert Grover & Associates

Lane Group EBL EBR NBT NBR SBL SBT
Lane Group Flow (vph) 446 425 1426 308 1120 1683
v/c Ratio 0.68 0.73 0.67 0.47 0.82 0.48
Control Delay 30.3 28.8 18.9 5.0 28.8 4.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.1
Total Delay 30.3 28.8 18.9 5.0 28.8 4.5
Queue Length 50th (ft) 84 75 139 0 139 54
Queue Length 95th (ft) 128 123 179 59 m182 m81
Internal Link Dist (ft) 386 300
Turn Bay Length (ft) 270 270 240
Base Capacity (vph) 687 611 2128 652 1384 3492
Starvation Cap Reductn 0 0 0 0 0 480
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.65 0.70 0.67 0.47 0.81 0.56

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Existing Condition (Year 2009)
3: South Coast Dr & I-405 NB Off Ramp PM Peak Hour

I-405 PA/ED 12/14/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 28 414 0 0 675 20 89 10 128 15 0 36
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.87 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3524 1770 1543 1504 1770 1583
Flt Permitted 0.19 1.00 1.00 0.95 1.00 1.00 0.70 1.00
Satd. Flow (perm) 348 3539 3524 1770 1543 1504 1313 1583
Peak-hour factor, PHF 0.94 0.94 0.94 0.87 0.87 0.87 0.92 0.92 0.92 0.85 0.85 0.85
Adj. Flow (vph) 30 440 0 0 776 23 97 11 139 18 0 42
RTOR Reduction (vph) 0 0 0 0 3 0 0 43 49 0 0 33
Lane Group Flow (vph) 30 440 0 0 796 0 97 33 25 18 0 9
Turn Type Perm Split Permcustom custom
Protected Phases 4 8 2 2
Permitted Phases 4 2 6 6
Actuated Green, G (s) 21.4 21.4 21.4 25.6 25.6 25.6 16.0 16.0
Effective Green, g (s) 21.4 21.4 21.4 25.6 25.6 25.6 16.0 16.0
Actuated g/C Ratio 0.29 0.29 0.29 0.34 0.34 0.34 0.21 0.21
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 99 1010 1006 604 527 513 280 338
v/s Ratio Prot 0.12 c0.23 c0.05 0.02
v/s Ratio Perm 0.09 0.02 c0.01 0.01
v/c Ratio 0.30 0.44 0.79 0.16 0.06 0.05 0.06 0.03
Uniform Delay, d1 21.0 21.9 24.7 17.2 16.6 16.5 23.5 23.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.7 0.3 4.3 0.6 0.2 0.2 0.4 0.1
Delay (s) 22.7 22.2 29.1 17.8 16.9 16.7 24.0 23.5
Level of Service C C C B B B C C
Approach Delay (s) 22.2 29.1 17.2 23.6
Approach LOS C C B C

Intersection Summary
HCM Average Control Delay 24.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.35
Actuated Cycle Length (s) 75.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 39.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Condition (Year 2009)
3: South Coast Dr & I-405 NB Off Ramp PM Peak Hour

I-405 PA/ED 12/14/2010
Albert Grover & Associates

Lane Group EBL EBT WBT NBL NBT NBR SBL SBR
Lane Group Flow (vph) 30 440 799 97 76 74 18 42
v/c Ratio 0.30 0.44 0.79 0.16 0.13 0.13 0.06 0.11
Control Delay 29.4 23.0 30.9 19.1 7.3 5.7 24.4 9.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 29.4 23.0 30.9 19.1 7.3 5.7 24.4 9.3
Queue Length 50th (ft) 11 84 172 32 3 0 7 0
Queue Length 95th (ft) 35 124 225 66 32 28 22 22
Internal Link Dist (ft) 280 232 170
Turn Bay Length (ft) 120
Base Capacity (vph) 107 1085 1084 603 569 562 280 371
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.28 0.41 0.74 0.16 0.13 0.13 0.06 0.11

Intersection Summary
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HCM Analysis & Queuing No Build Condition (Year 2020)
1: I-405 NB Ramps & Fairview Rd AM Peak Hour

I-405 PA/ED 11/11/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 924 0 1049 342 1007 0 0 1988 401
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.88 1.00 0.91 0.76 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3433 2787 1770 5085 8494 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3433 2787 1770 5085 8494 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.88 0.88 0.88 0.90 0.90 0.90 0.93 0.93 0.93
Adj. Flow (vph) 0 0 0 1050 0 1192 380 1119 0 0 2138 431
RTOR Reduction (vph) 0 0 0 0 0 79 0 0 0 0 0 312
Lane Group Flow (vph) 0 0 0 1050 0 1113 380 1119 0 0 2138 119
Turn Type custom custom Prot Perm
Protected Phases 5 2 6
Permitted Phases 8 8 2 6 6
Actuated Green, G (s) 22.0 22.0 13.0 35.0 18.0 18.0
Effective Green, g (s) 22.0 22.0 13.0 35.0 18.0 18.0
Actuated g/C Ratio 0.34 0.34 0.20 0.54 0.28 0.28
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1162 943 354 2738 2352 438
v/s Ratio Prot c0.21 0.22 c0.25
v/s Ratio Perm 0.31 c0.40 0.08
v/c Ratio 0.90 1.18 1.07 0.41 0.91 0.27
Uniform Delay, d1 20.5 21.5 26.0 8.9 22.7 18.4
Progression Factor 1.00 1.00 0.78 0.82 1.00 1.00
Incremental Delay, d2 9.9 92.0 60.3 0.3 6.6 1.5
Delay (s) 30.4 113.5 80.5 7.6 29.3 19.9
Level of Service C F F A C B
Approach Delay (s) 0.0 74.6 26.1 27.7
Approach LOS A E C C

Intersection Summary
HCM Average Control Delay 44.0 HCM Level of Service D
HCM Volume to Capacity ratio 1.06
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 123.6% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2020)
1: I-405 NB Ramps & Fairview Rd AM Peak Hour

I-405 PA/ED 11/11/2010
Albert Grover & Associates

Lane Group WBL WBR NBL NBT SBT SBR
Lane Group Flow (vph)1050 1192 380 1119 2138 431
v/c Ratio 0.90 1.17 1.07 0.41 0.91 0.57
Control Delay 33.5 107.1 85.5 7.7 30.0 5.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 33.5 107.1 85.5 7.7 30.0 5.8
Queue Length 50th (ft) 200 ~310 ~173 121 178 0
Queue Length 95th (ft)#302 #423m#272 m143 #233 60
Internal Link Dist (ft) 300 316
Turn Bay Length (ft) 300
Base Capacity (vph) 1162 1023 354 2738 2352 750
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.90 1.17 1.07 0.41 0.91 0.57

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing No Build Condition (Year 2020)
2: I-405 SB Ramps & Fairview Rd AM Peak Hour

I-405 PA/ED 11/11/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 296 0 492 0 0 0 0 1053 1026 1259 1653 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.88 0.81 0.81 0.94 0.91
Frt 1.00 0.85 0.95 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 2787 5739 1282 4990 5085
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 2787 5739 1282 4990 5085
Peak-hour factor, PHF 0.79 0.79 0.79 0.92 0.92 0.92 0.96 0.96 0.96 0.93 0.93 0.93
Adj. Flow (vph) 375 0 623 0 0 0 0 1097 1069 1354 1777 0
RTOR Reduction (vph) 0 0 40 0 0 0 0 135 324 0 0 0
Lane Group Flow (vph) 375 0 583 0 0 0 0 1497 210 1354 1777 0
Turn Type custom custom Perm Prot
Protected Phases 2 1 6
Permitted Phases 4 4 2 2
Actuated Green, G (s) 14.0 14.0 21.0 21.0 18.0 43.0
Effective Green, g (s) 14.0 14.0 21.0 21.0 18.0 43.0
Actuated g/C Ratio 0.22 0.22 0.32 0.32 0.28 0.66
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 739 600 1854 414 1382 3364
v/s Ratio Prot c0.26 c0.27 0.35
v/s Ratio Perm 0.11 c0.21 0.16
v/c Ratio 0.51 0.97 0.86dr 0.51 0.98 0.53
Uniform Delay, d1 22.5 25.3 20.1 17.8 23.3 5.7
Progression Factor 1.00 1.00 1.00 1.00 0.61 0.07
Incremental Delay, d2 0.6 29.5 3.9 4.4 10.9 0.2
Delay (s) 23.0 54.8 24.0 22.2 25.1 0.6
Level of Service C D C C C A
Approach Delay (s) 42.9 0.0 23.6 11.2
Approach LOS D A C B

Intersection Summary
HCM Average Control Delay 20.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 123.6% ICU Level of Service H
Analysis Period (min) 15
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2020)
2: I-405 SB Ramps & Fairview Rd AM Peak Hour

I-405 PA/ED 11/11/2010
Albert Grover & Associates

Lane Group EBL EBR NBT NBR SBL SBT
Lane Group Flow (vph) 375 623 1632 534 1354 1777
v/c Ratio 0.51 0.97 0.86dr 0.72 0.98 0.53
Control Delay 25.3 55.8 21.9 9.9 28.1 0.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.3
Total Delay 25.3 55.8 21.9 9.9 28.1 1.0
Queue Length 50th (ft) 68 129 159 19 72 2
Queue Length 95th (ft) 90 #190 205 139m#221 m7
Internal Link Dist (ft) 386 300
Turn Bay Length (ft) 270 270 240
Base Capacity (vph) 739 640 1990 738 1382 3364
Starvation Cap Reductn 0 0 0 0 0 863
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.51 0.97 0.82 0.72 0.98 0.71

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.



HCM Analysis & Queuing No Build Condition (Year 2020)
3: South Coast Dr & I-405 NB Off Ramp AM Peak Hour

I-405 PA/ED 11/11/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 10 272 0 0 106 13 124 11 141 17 0 43
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.98 1.00 0.87 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3482 1770 1542 1504 1770 1583
Flt Permitted 0.65 1.00 1.00 0.95 1.00 1.00 0.69 1.00
Satd. Flow (perm) 1214 3539 3482 1770 1542 1504 1286 1583
Peak-hour factor, PHF 0.90 0.90 0.90 0.75 0.75 0.75 0.79 0.79 0.79 0.66 0.66 0.66
Adj. Flow (vph) 11 302 0 0 141 17 157 14 178 26 0 65
RTOR Reduction (vph) 0 0 0 0 14 0 0 46 51 0 0 51
Lane Group Flow (vph) 11 302 0 0 144 0 157 52 43 26 0 14
Turn Type Perm Split Permcustom custom
Protected Phases 4 8 2 2
Permitted Phases 4 2 6 6
Actuated Green, G (s) 12.7 12.7 12.7 34.3 34.3 34.3 16.0 16.0
Effective Green, g (s) 12.7 12.7 12.7 34.3 34.3 34.3 16.0 16.0
Actuated g/C Ratio 0.17 0.17 0.17 0.46 0.46 0.46 0.21 0.21
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 206 599 590 809 705 688 274 338
v/s Ratio Prot c0.09 0.04 c0.09 0.03
v/s Ratio Perm 0.01 0.03 c0.02 0.01
v/c Ratio 0.05 0.50 0.24 0.19 0.07 0.06 0.09 0.04
Uniform Delay, d1 26.1 28.3 27.0 12.1 11.4 11.4 23.7 23.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.7 0.2 0.5 0.2 0.2 0.7 0.2
Delay (s) 26.2 29.0 27.2 12.7 11.6 11.5 24.4 23.6
Level of Service C C C B B B C C
Approach Delay (s) 28.9 27.2 12.1 23.8
Approach LOS C C B C

Intersection Summary
HCM Average Control Delay 21.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.23
Actuated Cycle Length (s) 75.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 26.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2020)
3: South Coast Dr & I-405 NB Off Ramp AM Peak Hour

I-405 PA/ED 11/11/2010
Albert Grover & Associates

Lane Group EBL EBT WBT NBL NBT NBR SBL SBR
Lane Group Flow (vph) 11 302 158 157 98 94 26 65
v/c Ratio 0.05 0.50 0.26 0.19 0.13 0.13 0.09 0.17
Control Delay 23.9 30.5 23.9 14.3 5.3 4.2 24.9 8.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 23.9 30.5 23.9 14.3 5.3 4.2 24.9 8.3
Queue Length 50th (ft) 4 68 30 40 3 0 10 0
Queue Length 95th (ft) 16 92 40 80 27 21 21 15
Internal Link Dist (ft) 280 232 170
Turn Bay Length (ft) 120
Base Capacity (vph) 324 944 941 809 750 739 274 389
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.03 0.32 0.17 0.19 0.13 0.13 0.09 0.17

Intersection Summary
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HCM Analysis & Queuing No Build Condition (Year 2020)
1: I-405 NB Ramps & Fairview Rd PM Peak Hour

I-405 PA/ED 11/12/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 834 0 1132 281 1312 0 0 1996 426
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.88 1.00 0.91 0.76 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3433 2787 1770 5085 8494 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3433 2787 1770 5085 8494 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.98 0.98 0.98 0.96 0.96 0.96 0.91 0.91 0.91
Adj. Flow (vph) 0 0 0 851 0 1155 293 1367 0 0 2193 468
RTOR Reduction (vph) 0 0 0 0 0 27 0 0 0 0 0 346
Lane Group Flow (vph) 0 0 0 851 0 1128 293 1367 0 0 2193 122
Turn Type custom custom Prot Perm
Protected Phases 5 2 6
Permitted Phases 8 8 2 6 6
Actuated Green, G (s) 25.0 25.0 11.0 32.0 17.0 17.0
Effective Green, g (s) 25.0 25.0 11.0 32.0 17.0 17.0
Actuated g/C Ratio 0.38 0.38 0.17 0.49 0.26 0.26
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1320 1072 300 2503 2222 414
v/s Ratio Prot c0.17 0.27 c0.26
v/s Ratio Perm 0.25 c0.40 0.08
v/c Ratio 0.64 1.05 0.98 0.55 0.99 0.30
Uniform Delay, d1 16.4 20.0 26.9 11.5 23.9 19.2
Progression Factor 1.00 1.00 1.39 0.96 1.00 1.00
Incremental Delay, d2 1.1 42.3 35.8 0.6 16.3 1.8
Delay (s) 17.5 62.3 73.2 11.6 40.1 21.0
Level of Service B E E B D C
Approach Delay (s) 0.0 43.3 22.5 36.8
Approach LOS A D C D

Intersection Summary
HCM Average Control Delay 35.1 HCM Level of Service D
HCM Volume to Capacity ratio 1.02
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 75.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2020)
1: I-405 NB Ramps & Fairview Rd PM Peak Hour

I-405 PA/ED 11/12/2010
Albert Grover & Associates

Lane Group WBL WBR NBL NBT SBT SBR
Lane Group Flow (vph) 851 1155 293 1367 2193 468
v/c Ratio 0.64 1.05 0.98 0.55 0.99 0.62
Control Delay 19.2 63.5 77.1 11.8 41.7 6.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 19.2 63.5 77.1 11.8 41.7 6.3
Queue Length 50th (ft) 137 ~285 132 92 189 0
Queue Length 95th (ft) 193 #414m#225 140 #256 64
Internal Link Dist (ft) 300 328
Turn Bay Length (ft) 300
Base Capacity (vph) 1320 1099 300 2503 2222 760
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.64 1.05 0.98 0.55 0.99 0.62

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing No Build Condition (Year 2020)
2: I-405 SB Ramps & Fairview Rd PM Peak Hour

I-405 PA/ED 11/12/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 432 0 412 0 0 0 0 1161 612 1127 1703 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.88 0.81 0.81 0.94 0.91
Frt 1.00 0.85 0.97 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 2787 5853 1282 4990 5085
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 2787 5853 1282 4990 5085
Peak-hour factor, PHF 0.93 0.93 0.93 0.92 0.92 0.92 0.95 0.95 0.95 0.98 0.98 0.98
Adj. Flow (vph) 465 0 443 0 0 0 0 1222 644 1150 1738 0
RTOR Reduction (vph) 0 0 44 0 0 0 0 68 226 0 0 0
Lane Group Flow (vph) 465 0 399 0 0 0 0 1463 109 1150 1738 0
Turn Type custom custom Perm Prot
Protected Phases 2 1 6
Permitted Phases 4 4 2 2
Actuated Green, G (s) 13.1 13.1 21.2 21.2 18.7 43.9
Effective Green, g (s) 13.1 13.1 21.2 21.2 18.7 43.9
Actuated g/C Ratio 0.20 0.20 0.33 0.33 0.29 0.68
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 692 562 1909 418 1436 3434
v/s Ratio Prot c0.25 c0.23 0.34
v/s Ratio Perm 0.14 c0.14 0.09
v/c Ratio 0.67 0.71 0.77 0.26 0.80 0.51
Uniform Delay, d1 24.0 24.2 19.7 16.1 21.4 5.2
Progression Factor 1.00 1.00 1.00 1.00 1.17 1.66
Incremental Delay, d2 2.6 4.2 3.0 1.5 1.4 0.2
Delay (s) 26.5 28.4 22.7 17.6 26.6 8.9
Level of Service C C C B C A
Approach Delay (s) 27.4 0.0 21.8 15.9
Approach LOS C A C B

Intersection Summary
HCM Average Control Delay 19.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 75.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2020)
2: I-405 SB Ramps & Fairview Rd PM Peak Hour

I-405 PA/ED 11/12/2010
Albert Grover & Associates

Lane Group EBL EBR NBT NBR SBL SBT
Lane Group Flow (vph) 465 443 1531 335 1150 1738
v/c Ratio 0.67 0.73 0.77 0.52 0.80 0.51
Control Delay 29.1 28.9 22.1 5.7 27.5 9.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.1
Total Delay 29.1 28.9 22.1 5.7 27.5 9.4
Queue Length 50th (ft) 86 80 160 0 180 147
Queue Length 95th (ft) 130 130 204 64 m194 m152
Internal Link Dist (ft) 386 300
Turn Bay Length (ft) 270 270 240
Base Capacity (vph) 739 643 1979 645 1470 3434
Starvation Cap Reductn 0 0 0 0 0 580
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.63 0.69 0.77 0.52 0.78 0.61

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing No Build Condition (Year 2020)
3: South Coast Dr & I-405 NB Off Ramp PM Peak Hour

I-405 PA/ED 11/11/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 30 449 0 0 758 21 95 11 137 16 0 37
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.87 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3525 1770 1543 1504 1770 1583
Flt Permitted 0.18 1.00 1.00 0.95 1.00 1.00 0.70 1.00
Satd. Flow (perm) 334 3539 3525 1770 1543 1504 1306 1583
Peak-hour factor, PHF 0.94 0.94 0.94 0.87 0.87 0.87 0.92 0.92 0.92 0.85 0.85 0.85
Adj. Flow (vph) 32 478 0 0 871 24 103 12 149 19 0 44
RTOR Reduction (vph) 0 0 0 0 3 0 0 47 53 0 0 35
Lane Group Flow (vph) 32 478 0 0 892 0 103 35 26 19 0 9
Turn Type Perm Split Permcustom custom
Protected Phases 4 8 2 2
Permitted Phases 4 2 6 6
Actuated Green, G (s) 22.3 22.3 22.3 24.7 24.7 24.7 16.0 16.0
Effective Green, g (s) 22.3 22.3 22.3 24.7 24.7 24.7 16.0 16.0
Actuated g/C Ratio 0.30 0.30 0.30 0.33 0.33 0.33 0.21 0.21
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 99 1052 1048 583 508 495 279 338
v/s Ratio Prot 0.14 c0.25 c0.06 0.02
v/s Ratio Perm 0.10 0.02 c0.01 0.01
v/c Ratio 0.32 0.45 0.85 0.18 0.07 0.05 0.07 0.03
Uniform Delay, d1 20.5 21.4 24.8 17.9 17.3 17.2 23.5 23.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.9 0.3 6.8 0.7 0.3 0.2 0.5 0.2
Delay (s) 22.4 21.7 31.6 18.6 17.5 17.4 24.0 23.5
Level of Service C C C B B B C C
Approach Delay (s) 21.8 31.6 17.9 23.7
Approach LOS C C B C

Intersection Summary
HCM Average Control Delay 26.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.39
Actuated Cycle Length (s) 75.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 41.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2020)
3: South Coast Dr & I-405 NB Off Ramp PM Peak Hour

I-405 PA/ED 11/11/2010
Albert Grover & Associates

Lane Group EBL EBT WBT NBL NBT NBR SBL SBR
Lane Group Flow (vph) 32 478 895 103 82 79 19 44
v/c Ratio 0.32 0.45 0.85 0.18 0.15 0.14 0.07 0.12
Control Delay 30.6 22.8 33.9 19.4 7.2 5.7 24.4 9.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 30.6 22.8 33.9 19.4 7.2 5.7 24.4 9.1
Queue Length 50th (ft) 11 93 201 34 4 0 7 0
Queue Length 95th (ft) 37 134 258 69 33 28 23 22
Internal Link Dist (ft) 280 232 170
Turn Bay Length (ft) 120
Base Capacity (vph) 102 1085 1084 582 554 548 279 372
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.31 0.44 0.83 0.18 0.15 0.14 0.07 0.12

Intersection Summary
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HCM Analysis & Queuing                                                            No Build Condition (Year 2040)
1: I-405 NB Ramps & Fairview Rd AM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 977 0 1091 390 1101 0 0 2084 404
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.88 1.00 0.91 0.76 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3433 2787 1770 5085 8494 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3433 2787 1770 5085 8494 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.88 0.88 0.88 0.90 0.90 0.90 0.93 0.93 0.93
Adj. Flow (vph) 0 0 0 1110 0 1240 433 1223 0 0 2241 434
RTOR Reduction (vph) 0 0 0 0 0 60 0 0 0 0 0 314
Lane Group Flow (vph) 0 0 0 1110 0 1180 433 1223 0 0 2241 120
Turn Type custom custom Prot Perm
Protected Phases 5 2 6
Permitted Phases 8 8 2 6 6
Actuated Green, G (s) 22.0 22.0 13.0 35.0 18.0 18.0
Effective Green, g (s) 22.0 22.0 13.0 35.0 18.0 18.0
Actuated g/C Ratio 0.34 0.34 0.20 0.54 0.28 0.28
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1162 943 354 2738 2352 438
v/s Ratio Prot c0.24 0.24 c0.26
v/s Ratio Perm 0.32 c0.42 0.08
v/c Ratio 0.96 1.25 1.22 0.45 0.95 0.27
Uniform Delay, d1 21.0 21.5 26.0 9.1 23.1 18.4
Progression Factor 1.00 1.00 0.75 0.82 1.00 1.00
Incremental Delay, d2 16.7 121.8 114.5 0.3 10.4 1.5
Delay (s) 37.7 143.3 134.0 7.8 33.5 19.9
Level of Service D F F A C B
Approach Delay (s) 0.0 93.4 40.8 31.3
Approach LOS A F D C

Intersection Summary
HCM Average Control Delay 55.5 HCM Level of Service E
HCM Volume to Capacity ratio 1.14
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 128.5% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing                                                            No Build Condition (Year 2040)
1: I-405 NB Ramps & Fairview Rd AM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Lane Group WBL WBR NBL NBT SBT SBR
Lane Group Flow (vph)1110 1240 433 1223 2241 434
v/c Ratio 0.96 1.24 1.22 0.45 0.95 0.58
Control Delay 40.7 137.4 138.2 7.9 34.6 5.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.7 137.4 138.2 7.9 34.6 5.8
Queue Length 50th (ft) 217 ~343 ~221 138 190 0
Queue Length 95th (ft)#329 #458m#296 m154 #253 60
Internal Link Dist (ft) 300 316
Turn Bay Length (ft) 300
Base Capacity (vph) 1162 1003 354 2738 2352 752
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.96 1.24 1.22 0.45 0.95 0.58

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing                                                            No Build Condition (Year 2040)
2: I-405 SB Ramps & Fairview Rd AM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 314 0 506 0 0 0 0 1177 1092 1315 1746 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.88 0.81 0.81 0.94 0.91
Frt 1.00 0.85 0.95 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 2787 5748 1282 4990 5085
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 2787 5748 1282 4990 5085
Peak-hour factor, PHF 0.79 0.79 0.79 0.92 0.92 0.92 0.96 0.96 0.96 0.93 0.93 0.93
Adj. Flow (vph) 397 0 641 0 0 0 0 1226 1138 1414 1877 0
RTOR Reduction (vph) 0 0 32 0 0 0 0 129 324 0 0 0
Lane Group Flow (vph) 397 0 609 0 0 0 0 1666 245 1414 1877 0
Turn Type custom custom Perm Prot
Protected Phases 2 1 6
Permitted Phases 4 4 2 2
Actuated Green, G (s) 14.0 14.0 21.0 21.0 18.0 43.0
Effective Green, g (s) 14.0 14.0 21.0 21.0 18.0 43.0
Actuated g/C Ratio 0.22 0.22 0.32 0.32 0.28 0.66
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 739 600 1857 414 1382 3364
v/s Ratio Prot c0.29 c0.28 0.37
v/s Ratio Perm 0.12 c0.22 0.19
v/c Ratio 0.54 1.01 0.93dr 0.59 1.02 0.56
Uniform Delay, d1 22.6 25.5 21.0 18.4 23.5 5.9
Progression Factor 1.00 1.00 1.00 1.00 0.61 0.08
Incremental Delay, d2 0.8 40.5 7.3 6.1 19.9 0.2
Delay (s) 23.4 66.0 28.3 24.5 34.2 0.7
Level of Service C E C C C A
Approach Delay (s) 49.7 0.0 27.4 15.1
Approach LOS D A C B

Intersection Summary
HCM Average Control Delay 24.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 128.5% ICU Level of Service H
Analysis Period (min) 15
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
c    Critical Lane Group



HCM Analysis & Queuing                                                            No Build Condition (Year 2040)
2: I-405 SB Ramps & Fairview Rd AM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Lane Group EBL EBR NBT NBR SBL SBT
Lane Group Flow (vph) 397 641 1795 569 1414 1877
v/c Ratio 0.54 1.01 0.93dr 0.77 1.02 0.56
Control Delay 25.8 66.4 27.0 12.7 37.4 0.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.4
Total Delay 25.8 66.4 27.0 12.7 37.4 1.1
Queue Length 50th (ft) 72 ~139 186 32 ~87 2
Queue Length 95th (ft) 95 #202 #268 #245m#148 m7
Internal Link Dist (ft) 386 300
Turn Bay Length (ft) 270 270 240
Base Capacity (vph) 739 632 1985 738 1382 3364
Starvation Cap Reductn 0 0 0 0 0 860
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.54 1.01 0.90 0.77 1.02 0.75

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.



HCM Analysis & Queuing                                                            No Build Condition (Year 2040)
3: South Coast Dr & I-405 NB Off Ramp AM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 10 305 0 0 118 15 129 11 147 22 0 45
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.98 1.00 0.87 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3479 1770 1541 1504 1770 1583
Flt Permitted 0.64 1.00 1.00 0.95 1.00 1.00 0.69 1.00
Satd. Flow (perm) 1192 3539 3479 1770 1541 1504 1282 1583
Peak-hour factor, PHF 0.90 0.90 0.90 0.75 0.75 0.75 0.79 0.79 0.79 0.66 0.66 0.66
Adj. Flow (vph) 11 339 0 0 157 20 163 14 186 33 0 68
RTOR Reduction (vph) 0 0 0 0 15 0 0 48 55 0 0 53
Lane Group Flow (vph) 11 339 0 0 162 0 163 53 44 33 0 15
Turn Type Perm Split Permcustom custom
Protected Phases 4 8 2 2
Permitted Phases 4 2 6 6
Actuated Green, G (s) 13.3 13.3 13.3 33.7 33.7 33.7 16.0 16.0
Effective Green, g (s) 13.3 13.3 13.3 33.7 33.7 33.7 16.0 16.0
Actuated g/C Ratio 0.18 0.18 0.18 0.45 0.45 0.45 0.21 0.21
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 211 628 617 795 692 676 273 338
v/s Ratio Prot c0.10 0.05 c0.09 0.03
v/s Ratio Perm 0.01 0.03 c0.03 0.01
v/c Ratio 0.05 0.54 0.26 0.21 0.08 0.07 0.12 0.04
Uniform Delay, d1 25.6 28.1 26.6 12.5 11.8 11.7 23.8 23.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.9 0.2 0.6 0.2 0.2 0.9 0.2
Delay (s) 25.7 29.0 26.8 13.1 12.0 11.9 24.7 23.7
Level of Service C C C B B B C C
Approach Delay (s) 28.9 26.8 12.5 24.0
Approach LOS C C B C

Intersection Summary
HCM Average Control Delay 22.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.25
Actuated Cycle Length (s) 75.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 27.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing                                                            No Build Condition (Year 2040)
3: South Coast Dr & I-405 NB Off Ramp AM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Lane Group EBL EBT WBT NBL NBT NBR SBL SBR
Lane Group Flow (vph) 11 339 177 163 101 99 33 68
v/c Ratio 0.05 0.54 0.28 0.20 0.14 0.14 0.12 0.17
Control Delay 23.6 30.7 24.0 14.7 5.3 4.2 25.3 8.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 23.6 30.7 24.0 14.7 5.3 4.2 25.3 8.2
Queue Length 50th (ft) 4 77 34 43 3 0 12 0
Queue Length 95th (ft) 16 102 43 83 27 22 25 15
Internal Link Dist (ft) 280 232 170
Turn Bay Length (ft) 120
Base Capacity (vph) 318 944 941 796 741 731 273 391
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.03 0.36 0.19 0.20 0.14 0.14 0.12 0.17
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HCM Analysis & Queuing No Build Condition (Year 2040)
1: I-405 NB Ramps & Fairview Rd PM Peak Hour

I-405 PA/ED 11/12/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 845 0 1200 295 1326 0 0 2038 474
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.88 1.00 0.91 0.76 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3433 2787 1770 5085 8494 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3433 2787 1770 5085 8494 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.98 0.98 0.98 0.96 0.96 0.96 0.91 0.91 0.91
Adj. Flow (vph) 0 0 0 862 0 1224 307 1381 0 0 2240 521
RTOR Reduction (vph) 0 0 0 0 0 26 0 0 0 0 0 385
Lane Group Flow (vph) 0 0 0 862 0 1198 307 1381 0 0 2240 136
Turn Type custom custom Prot Perm
Protected Phases 5 2 6
Permitted Phases 8 8 2 6 6
Actuated Green, G (s) 25.0 25.0 11.0 32.0 17.0 17.0
Effective Green, g (s) 25.0 25.0 11.0 32.0 17.0 17.0
Actuated g/C Ratio 0.38 0.38 0.17 0.49 0.26 0.26
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1320 1072 300 2503 2222 414
v/s Ratio Prot c0.17 0.27 c0.26
v/s Ratio Perm 0.25 c0.43 0.09
v/c Ratio 0.65 1.12 1.02 0.55 1.01 0.33
Uniform Delay, d1 16.4 20.0 27.0 11.5 24.0 19.4
Progression Factor 1.00 1.00 1.42 0.86 1.00 1.00
Incremental Delay, d2 1.2 65.6 48.2 0.6 21.1 2.1
Delay (s) 17.6 85.6 86.5 10.5 45.1 21.5
Level of Service B F F B D C
Approach Delay (s) 0.0 57.5 24.3 40.6
Approach LOS A E C D

Intersection Summary
HCM Average Control Delay 41.8 HCM Level of Service D
HCM Volume to Capacity ratio 1.06
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 79.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2040)
1: I-405 NB Ramps & Fairview Rd PM Peak Hour

I-405 PA/ED 11/12/2010
Albert Grover & Associates

Lane Group WBL WBR NBL NBT SBT SBR
Lane Group Flow (vph) 862 1224 307 1381 2240 521
v/c Ratio 0.65 1.11 1.02 0.55 1.01 0.65
Control Delay 19.3 86.4 88.6 10.7 46.7 6.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 19.3 86.4 88.6 10.7 46.7 6.6
Queue Length 50th (ft) 140 ~320 ~142 84 ~196 0
Queue Length 95th (ft) 196 #451m#240 131 #265 67
Internal Link Dist (ft) 300 328
Turn Bay Length (ft) 300
Base Capacity (vph) 1320 1098 300 2503 2222 799
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.65 1.11 1.02 0.55 1.01 0.65

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing No Build Condition (Year 2040)
2: I-405 SB Ramps & Fairview Rd PM Peak Hour

I-405 PA/ED 11/12/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 442 0 423 0 0 0 0 1179 674 1146 1737 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.88 0.81 0.81 0.94 0.91
Frt 1.00 0.85 0.97 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 2787 5834 1282 4990 5085
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 2787 5834 1282 4990 5085
Peak-hour factor, PHF 0.93 0.93 0.93 0.92 0.92 0.92 0.95 0.95 0.95 0.98 0.98 0.98
Adj. Flow (vph) 475 0 455 0 0 0 0 1241 709 1169 1772 0
RTOR Reduction (vph) 0 0 45 0 0 0 0 78 230 0 0 0
Lane Group Flow (vph) 475 0 410 0 0 0 0 1518 124 1169 1772 0
Turn Type custom custom Perm Prot
Protected Phases 2 1 6
Permitted Phases 4 4 2 2
Actuated Green, G (s) 12.5 12.5 22.7 22.7 17.8 44.5
Effective Green, g (s) 12.5 12.5 22.7 22.7 17.8 44.5
Actuated g/C Ratio 0.19 0.19 0.35 0.35 0.27 0.68
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 660 536 2037 448 1366 3481
v/s Ratio Prot c0.26 c0.23 0.35
v/s Ratio Perm 0.14 c0.15 0.10
v/c Ratio 0.72 0.76 0.75 0.28 0.86 0.51
Uniform Delay, d1 24.6 24.9 18.6 15.2 22.4 5.0
Progression Factor 1.00 1.00 1.00 1.00 1.09 1.75
Incremental Delay, d2 3.8 6.4 2.5 1.5 2.3 0.2
Delay (s) 28.4 31.3 21.1 16.8 26.8 8.9
Level of Service C C C B C A
Approach Delay (s) 29.8 0.0 20.3 16.0
Approach LOS C A C B

Intersection Summary
HCM Average Control Delay 19.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 79.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2040)
2: I-405 SB Ramps & Fairview Rd PM Peak Hour

I-405 PA/ED 11/12/2010
Albert Grover & Associates

Lane Group EBL EBR NBT NBR SBL SBT
Lane Group Flow (vph) 475 455 1596 354 1169 1772
v/c Ratio 0.72 0.79 0.75 0.52 0.85 0.51
Control Delay 31.5 33.0 20.1 5.3 28.1 9.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.2
Total Delay 31.5 33.0 20.1 5.3 28.1 9.3
Queue Length 50th (ft) 90 84 159 0 182 151
Queue Length 95th (ft) 136 #154 203 62 m193 m145
Internal Link Dist (ft) 386 300
Turn Bay Length (ft) 270 270 240
Base Capacity (vph) 687 602 2116 678 1382 3484
Starvation Cap Reductn 0 0 0 0 0 657
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.69 0.76 0.75 0.52 0.85 0.63

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing                                                            No Build Condition (Year 2040)
3: South Coast Dr & I-405 NB Off Ramp PM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 35 472 0 0 811 22 99 11 143 17 0 44
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.87 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3525 1770 1542 1504 1770 1583
Flt Permitted 0.18 1.00 1.00 0.95 1.00 1.00 0.70 1.00
Satd. Flow (perm) 330 3539 3525 1770 1542 1504 1302 1583
Peak-hour factor, PHF 0.94 0.94 0.94 0.87 0.87 0.87 0.92 0.92 0.92 0.85 0.85 0.85
Adj. Flow (vph) 37 502 0 0 932 25 108 12 155 20 0 52
RTOR Reduction (vph) 0 0 0 0 3 0 0 49 55 0 0 41
Lane Group Flow (vph) 37 502 0 0 954 0 108 36 27 20 0 11
Turn Type Perm Split Permcustom custom
Protected Phases 4 8 2 2
Permitted Phases 4 2 6 6
Actuated Green, G (s) 22.6 22.6 22.6 24.4 24.4 24.4 16.0 16.0
Effective Green, g (s) 22.6 22.6 22.6 24.4 24.4 24.4 16.0 16.0
Actuated g/C Ratio 0.30 0.30 0.30 0.33 0.33 0.33 0.21 0.21
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 99 1066 1062 576 502 489 278 338
v/s Ratio Prot 0.14 c0.27 c0.06 0.02
v/s Ratio Perm 0.11 0.02 c0.02 0.01
v/c Ratio 0.37 0.47 0.90 0.19 0.07 0.05 0.07 0.03
Uniform Delay, d1 20.6 21.3 25.1 18.2 17.5 17.4 23.6 23.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.4 0.3 10.1 0.7 0.3 0.2 0.5 0.2
Delay (s) 23.0 21.7 35.2 18.9 17.7 17.6 24.1 23.6
Level of Service C C D B B B C C
Approach Delay (s) 21.8 35.2 18.2 23.7
Approach LOS C D B C

Intersection Summary
HCM Average Control Delay 28.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.41
Actuated Cycle Length (s) 75.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 45.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing                                                            No Build Condition (Year 2040)
3: South Coast Dr & I-405 NB Off Ramp PM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Lane Group EBL EBT WBT NBL NBT NBR SBL SBR
Lane Group Flow (vph) 37 502 957 108 85 82 20 52
v/c Ratio 0.37 0.47 0.90 0.19 0.15 0.15 0.07 0.14
Control Delay 33.1 22.9 37.6 19.6 7.1 5.6 24.5 8.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 33.1 22.9 37.6 19.6 7.1 5.6 24.5 8.7
Queue Length 50th (ft) 13 98 220 36 4 0 7 0
Queue Length 95th (ft) 43 141 #310 72 34 29 23 24
Internal Link Dist (ft) 280 232 170
Turn Bay Length (ft) 120
Base Capacity (vph) 101 1085 1084 575 550 544 278 379
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.37 0.46 0.88 0.19 0.15 0.15 0.07 0.14

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
1: I-405 NB Ramps & Fairview Rd AM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 924 0 1049 342 1051 0 0 2015 401
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.88 1.00 0.91 0.76 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3433 2787 1770 5085 8494 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3433 2787 1770 5085 8494 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.88 0.88 0.88 0.90 0.90 0.90 0.93 0.93 0.93
Adj. Flow (vph) 0 0 0 1050 0 1192 380 1168 0 0 2167 431
RTOR Reduction (vph) 0 0 0 0 0 70 0 0 0 0 0 312
Lane Group Flow (vph) 0 0 0 1050 0 1122 380 1168 0 0 2167 119
Turn Type custom custom Prot Perm
Protected Phases 5 2 6
Permitted Phases 8 8 2 6 6
Actuated Green, G (s) 22.0 22.0 13.0 35.0 18.0 18.0
Effective Green, g (s) 22.0 22.0 13.0 35.0 18.0 18.0
Actuated g/C Ratio 0.34 0.34 0.20 0.54 0.28 0.28
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1162 943 354 2738 2352 438
v/s Ratio Prot c0.21 0.23 c0.26
v/s Ratio Perm 0.31 c0.40 0.08
v/c Ratio 0.90 1.19 1.07 0.43 0.92 0.27
Uniform Delay, d1 20.5 21.5 26.0 9.0 22.8 18.4
Progression Factor 1.00 1.00 0.68 0.85 1.00 1.00
Incremental Delay, d2 9.9 96.0 58.5 0.3 7.4 1.5
Delay (s) 30.4 117.5 76.3 7.9 30.2 19.9
Level of Service C F E A C B
Approach Delay (s) 0.0 76.7 24.7 28.5
Approach LOS A E C C

Intersection Summary
HCM Average Control Delay 44.5 HCM Level of Service D
HCM Volume to Capacity ratio 1.07
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 123.6% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
1: I-405 NB Ramps & Fairview Rd AM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Lane Group WBL WBR NBL NBT SBT SBR
Lane Group Flow (vph)1050 1192 380 1168 2167 431
v/c Ratio 0.90 1.18 1.07 0.43 0.92 0.57
Control Delay 33.5 112.2 81.9 8.0 31.0 5.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 33.5 112.2 81.9 8.0 31.0 5.8
Queue Length 50th (ft) 200 ~314 ~168 132 181 0
Queue Length 95th (ft)#302 #428m#245 m159 #239 60
Internal Link Dist (ft) 300 484
Turn Bay Length (ft) 300
Base Capacity (vph) 1162 1013 354 2738 2352 750
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.90 1.18 1.07 0.43 0.92 0.57

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
2: I-405 SB Ramps & Fairview Rd AM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 296 0 492 0 0 0 0 1097 1026 1259 1680 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.88 0.81 0.81 0.94 0.91
Frt 1.00 0.85 0.95 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 2787 5747 1282 4990 5085
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 2787 5747 1282 4990 5085
Peak-hour factor, PHF 0.79 0.79 0.79 0.92 0.92 0.92 0.96 0.96 0.96 0.93 0.93 0.93
Adj. Flow (vph) 375 0 623 0 0 0 0 1143 1069 1354 1806 0
RTOR Reduction (vph) 0 0 38 0 0 0 0 130 321 0 0 0
Lane Group Flow (vph) 375 0 585 0 0 0 0 1548 213 1354 1806 0
Turn Type custom custom Perm Prot
Protected Phases 2 1 6
Permitted Phases 4 4 2 2
Actuated Green, G (s) 14.0 14.0 20.0 20.0 19.0 43.0
Effective Green, g (s) 14.0 14.0 20.0 20.0 19.0 43.0
Actuated g/C Ratio 0.22 0.22 0.31 0.31 0.29 0.66
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 739 600 1768 394 1459 3364
v/s Ratio Prot c0.27 c0.27 0.36
v/s Ratio Perm 0.11 c0.21 0.17
v/c Ratio 0.51 0.98 0.88 0.54 0.93 0.54
Uniform Delay, d1 22.5 25.3 21.3 18.7 22.3 5.8
Progression Factor 1.00 1.00 1.00 1.00 0.59 0.10
Incremental Delay, d2 0.6 30.3 6.4 5.2 4.7 0.2
Delay (s) 23.0 55.7 27.7 23.9 17.9 0.8
Level of Service C E C C B A
Approach Delay (s) 43.4 0.0 26.8 8.1
Approach LOS D A C A

Intersection Summary
HCM Average Control Delay 20.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 123.6% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
2: I-405 SB Ramps & Fairview Rd AM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Lane Group EBL EBR NBT NBR SBL SBT
Lane Group Flow (vph) 375 623 1678 534 1354 1806
v/c Ratio 0.51 0.98 0.88 0.75 0.93 0.54
Control Delay 25.3 56.7 26.1 11.5 20.3 0.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.4
Total Delay 25.3 56.7 26.1 11.5 20.3 1.2
Queue Length 50th (ft) 68 130 172 24 71 3
Queue Length 95th (ft) 90 #192 #247 #182 m#84 m12
Internal Link Dist (ft) 386 300
Turn Bay Length (ft) 270 270 240
Base Capacity (vph) 739 638 1898 716 1459 3364
Starvation Cap Reductn 0 0 0 0 0 859
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.51 0.98 0.88 0.75 0.93 0.72

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
3: South Coast Dr & I-405 NB Off Ramp AM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 10 286 0 0 111 13 124 11 141 20 0 43
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.98 1.00 0.87 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3485 1770 1542 1504 1770 1583
Flt Permitted 0.65 1.00 1.00 0.95 1.00 1.00 0.69 1.00
Satd. Flow (perm) 1206 3539 3485 1770 1542 1504 1286 1583
Peak-hour factor, PHF 0.90 0.90 0.90 0.75 0.75 0.75 0.79 0.79 0.79 0.66 0.66 0.66
Adj. Flow (vph) 11 318 0 0 148 17 157 14 178 30 0 65
RTOR Reduction (vph) 0 0 0 0 13 0 0 46 51 0 0 51
Lane Group Flow (vph) 11 318 0 0 152 0 157 52 43 30 0 14
Turn Type Perm Split Permcustom custom
Protected Phases 4 8 2 2
Permitted Phases 4 2 6 6
Actuated Green, G (s) 13.0 13.0 13.0 34.0 34.0 34.0 16.0 16.0
Effective Green, g (s) 13.0 13.0 13.0 34.0 34.0 34.0 16.0 16.0
Actuated g/C Ratio 0.17 0.17 0.17 0.45 0.45 0.45 0.21 0.21
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 209 613 604 802 699 682 274 338
v/s Ratio Prot c0.09 0.04 c0.09 0.03
v/s Ratio Perm 0.01 0.03 c0.02 0.01
v/c Ratio 0.05 0.52 0.25 0.20 0.07 0.06 0.11 0.04
Uniform Delay, d1 25.9 28.2 26.8 12.3 11.6 11.5 23.8 23.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.7 0.2 0.5 0.2 0.2 0.8 0.2
Delay (s) 26.0 28.9 27.0 12.8 11.8 11.7 24.6 23.6
Level of Service C C C B B B C C
Approach Delay (s) 28.8 27.0 12.2 23.9
Approach LOS C C B C

Intersection Summary
HCM Average Control Delay 21.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.24
Actuated Cycle Length (s) 75.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 27.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
3: South Coast Dr & I-405 NB Off Ramp AM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Lane Group EBL EBT WBT NBL NBT NBR SBL SBR
Lane Group Flow (vph) 11 318 165 157 98 94 30 65
v/c Ratio 0.05 0.52 0.27 0.20 0.13 0.13 0.11 0.17
Control Delay 23.7 30.6 24.1 14.4 5.3 4.2 25.1 8.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 23.7 30.6 24.1 14.4 5.3 4.2 25.1 8.3
Queue Length 50th (ft) 4 72 32 41 3 0 11 0
Queue Length 95th (ft) 16 96 41 80 27 21 24 15
Internal Link Dist (ft) 280 232 170
Turn Bay Length (ft) 120
Base Capacity (vph) 322 944 941 803 745 734 274 389
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.03 0.34 0.18 0.20 0.13 0.13 0.11 0.17

Intersection Summary
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HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
1: I-405 NB Ramps & Fairview Rd PM Peak Hour

I-405 PA/ED 11/12/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 834 0 1132 281 1312 0 0 2025 426
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.88 1.00 0.91 0.76 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3433 2787 1770 5085 8494 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3433 2787 1770 5085 8494 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.98 0.98 0.98 0.96 0.96 0.96 0.91 0.91 0.91
Adj. Flow (vph) 0 0 0 851 0 1155 293 1367 0 0 2225 468
RTOR Reduction (vph) 0 0 0 0 0 32 0 0 0 0 0 338
Lane Group Flow (vph) 0 0 0 851 0 1123 293 1367 0 0 2225 130
Turn Type custom custom Prot Perm
Protected Phases 5 2 6
Permitted Phases 8 8 2 6 6
Actuated Green, G (s) 24.0 24.0 11.0 33.0 18.0 18.0
Effective Green, g (s) 24.0 24.0 11.0 33.0 18.0 18.0
Actuated g/C Ratio 0.37 0.37 0.17 0.51 0.28 0.28
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1268 1029 300 2582 2352 438
v/s Ratio Prot c0.17 0.27 c0.26
v/s Ratio Perm 0.25 c0.40 0.08
v/c Ratio 0.67 1.09 0.98 0.53 0.95 0.30
Uniform Delay, d1 17.2 20.5 26.9 10.8 23.0 18.5
Progression Factor 1.00 1.00 0.68 0.40 1.00 1.00
Incremental Delay, d2 1.4 56.5 35.8 0.5 9.6 1.7
Delay (s) 18.6 77.0 54.1 4.8 32.6 20.2
Level of Service B E D A C C
Approach Delay (s) 0.0 52.2 13.5 30.5
Approach LOS A D B C

Intersection Summary
HCM Average Control Delay 32.9 HCM Level of Service C
HCM Volume to Capacity ratio 1.02
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 75.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
1: I-405 NB Ramps & Fairview Rd PM Peak Hour

I-405 PA/ED 11/12/2010
Albert Grover & Associates

Lane Group WBL WBR NBL NBT SBT SBR
Lane Group Flow (vph) 851 1155 293 1367 2225 468
v/c Ratio 0.67 1.09 0.98 0.53 0.95 0.60
Control Delay 20.4 77.3 61.0 4.9 33.7 5.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 20.4 77.3 61.0 4.9 33.7 5.9
Queue Length 50th (ft) 141 ~294 113 35 188 0
Queue Length 95th (ft) 199 #423m#209 53 #250 62
Internal Link Dist (ft) 300 484
Turn Bay Length (ft) 300
Base Capacity (vph) 1268 1061 300 2582 2352 777
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.67 1.09 0.98 0.53 0.95 0.60

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
2: I-405 SB Ramps & Fairview Rd PM Peak Hour

I-405 PA/ED 11/12/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 432 0 412 0 0 0 0 1161 612 1127 1732 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.88 0.81 0.81 0.94 0.91
Frt 1.00 0.85 0.97 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 2787 5853 1282 4990 5085
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 2787 5853 1282 4990 5085
Peak-hour factor, PHF 0.93 0.93 0.93 0.92 0.92 0.92 0.95 0.95 0.95 0.98 0.98 0.98
Adj. Flow (vph) 465 0 443 0 0 0 0 1222 644 1150 1767 0
RTOR Reduction (vph) 0 0 42 0 0 0 0 68 226 0 0 0
Lane Group Flow (vph) 465 0 401 0 0 0 0 1463 109 1150 1767 0
Turn Type custom custom Perm Prot
Protected Phases 2 1 6
Permitted Phases 4 4 2 2
Actuated Green, G (s) 13.1 13.1 21.2 21.2 18.7 43.9
Effective Green, g (s) 13.1 13.1 21.2 21.2 18.7 43.9
Actuated g/C Ratio 0.20 0.20 0.33 0.33 0.29 0.68
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 692 562 1909 418 1436 3434
v/s Ratio Prot c0.25 c0.23 0.35
v/s Ratio Perm 0.14 c0.14 0.09
v/c Ratio 0.67 0.71 0.77 0.26 0.80 0.51
Uniform Delay, d1 24.0 24.2 19.7 16.1 21.4 5.2
Progression Factor 1.00 1.00 1.00 1.00 1.17 0.95
Incremental Delay, d2 2.6 4.3 3.0 1.5 1.6 0.3
Delay (s) 26.5 28.5 22.7 17.6 26.6 5.2
Level of Service C C C B C A
Approach Delay (s) 27.5 0.0 21.8 13.6
Approach LOS C A C B

Intersection Summary
HCM Average Control Delay 18.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 75.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
2: I-405 SB Ramps & Fairview Rd PM Peak Hour

I-405 PA/ED 11/12/2010
Albert Grover & Associates

Lane Group EBL EBR NBT NBR SBL SBT
Lane Group Flow (vph) 465 443 1531 335 1150 1767
v/c Ratio 0.67 0.73 0.77 0.52 0.80 0.51
Control Delay 29.1 29.2 22.1 5.7 27.6 5.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.1
Total Delay 29.1 29.2 22.1 5.7 27.6 5.6
Queue Length 50th (ft) 86 81 160 0 147 68
Queue Length 95th (ft) 130 131 204 64 m174 m82
Internal Link Dist (ft) 386 300
Turn Bay Length (ft) 270 270 240
Base Capacity (vph) 739 641 1979 645 1468 3433
Starvation Cap Reductn 0 0 0 0 0 440
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.63 0.69 0.77 0.52 0.78 0.59

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
3: South Coast Dr & I-405 NB Off Ramp PM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 29 440 0 0 785 21 95 11 137 16 0 37
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.87 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3525 1770 1543 1504 1770 1583
Flt Permitted 0.18 1.00 1.00 0.95 1.00 1.00 0.70 1.00
Satd. Flow (perm) 331 3539 3525 1770 1543 1504 1306 1583
Peak-hour factor, PHF 0.94 0.94 0.94 0.87 0.87 0.87 0.92 0.92 0.92 0.85 0.85 0.85
Adj. Flow (vph) 31 468 0 0 902 24 103 12 149 19 0 44
RTOR Reduction (vph) 0 0 0 0 3 0 0 47 53 0 0 35
Lane Group Flow (vph) 31 468 0 0 923 0 103 35 26 19 0 9
Turn Type Perm Split Permcustom custom
Protected Phases 4 8 2 2
Permitted Phases 4 2 6 6
Actuated Green, G (s) 22.5 22.5 22.5 24.5 24.5 24.5 16.0 16.0
Effective Green, g (s) 22.5 22.5 22.5 24.5 24.5 24.5 16.0 16.0
Actuated g/C Ratio 0.30 0.30 0.30 0.33 0.33 0.33 0.21 0.21
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 99 1062 1058 578 504 491 279 338
v/s Ratio Prot 0.13 c0.26 c0.06 0.02
v/s Ratio Perm 0.09 0.02 c0.01 0.01
v/c Ratio 0.31 0.44 0.87 0.18 0.07 0.05 0.07 0.03
Uniform Delay, d1 20.3 21.2 24.9 18.1 17.4 17.3 23.5 23.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.8 0.3 8.1 0.7 0.3 0.2 0.5 0.2
Delay (s) 22.1 21.5 33.0 18.7 17.7 17.5 24.0 23.5
Level of Service C C C B B B C C
Approach Delay (s) 21.5 33.0 18.0 23.7
Approach LOS C C B C

Intersection Summary
HCM Average Control Delay 27.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.40
Actuated Cycle Length (s) 75.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 41.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
3: South Coast Dr & I-405 NB Off Ramp PM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Lane Group EBL EBT WBT NBL NBT NBR SBL SBR
Lane Group Flow (vph) 31 468 926 103 82 79 19 44
v/c Ratio 0.31 0.44 0.87 0.18 0.15 0.14 0.07 0.12
Control Delay 30.0 22.6 35.7 19.5 7.2 5.7 24.4 9.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 30.0 22.6 35.7 19.5 7.2 5.7 24.4 9.1
Queue Length 50th (ft) 11 90 210 34 4 0 7 0
Queue Length 95th (ft) 37 132 #280 69 33 28 23 22
Internal Link Dist (ft) 280 232 170
Turn Bay Length (ft) 120
Base Capacity (vph) 102 1085 1084 579 552 545 279 372
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.30 0.43 0.85 0.18 0.15 0.14 0.07 0.12

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
1: I-405 NB Ramps & Fairview Rd AM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 977 0 1091 390 1174 0 0 2130 404
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.88 1.00 0.91 0.76 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3433 2787 1770 5085 8494 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3433 2787 1770 5085 8494 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.88 0.88 0.88 0.90 0.90 0.90 0.93 0.93 0.93
Adj. Flow (vph) 0 0 0 1110 0 1240 433 1304 0 0 2290 434
RTOR Reduction (vph) 0 0 0 0 0 49 0 0 0 0 0 314
Lane Group Flow (vph) 0 0 0 1110 0 1191 433 1304 0 0 2290 120
Turn Type custom custom Prot Perm
Protected Phases 5 2 6
Permitted Phases 8 8 2 6 6
Actuated Green, G (s) 22.0 22.0 13.0 35.0 18.0 18.0
Effective Green, g (s) 22.0 22.0 13.0 35.0 18.0 18.0
Actuated g/C Ratio 0.34 0.34 0.20 0.54 0.28 0.28
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1162 943 354 2738 2352 438
v/s Ratio Prot c0.24 0.26 c0.27
v/s Ratio Perm 0.32 c0.43 0.08
v/c Ratio 0.96 1.26 1.22 0.48 0.97 0.27
Uniform Delay, d1 21.0 21.5 26.0 9.3 23.3 18.4
Progression Factor 1.00 1.00 0.66 0.87 1.00 1.00
Incremental Delay, d2 16.7 126.9 112.3 0.3 13.3 1.5
Delay (s) 37.7 148.4 129.5 8.4 36.6 19.9
Level of Service D F F A D B
Approach Delay (s) 0.0 96.1 38.6 33.9
Approach LOS A F D C

Intersection Summary
HCM Average Control Delay 56.6 HCM Level of Service E
HCM Volume to Capacity ratio 1.15
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 128.5% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
1: I-405 NB Ramps & Fairview Rd AM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Lane Group WBL WBR NBL NBT SBT SBR
Lane Group Flow (vph)1110 1240 433 1304 2290 434
v/c Ratio 0.96 1.25 1.22 0.48 0.97 0.58
Control Delay 40.7 143.6 134.6 8.5 37.9 5.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.7 143.6 134.6 8.5 37.9 5.8
Queue Length 50th (ft) 217 ~350 ~214 156 195 0
Queue Length 95th (ft)#329 #464m#264 m167 #262 60
Internal Link Dist (ft) 300 484
Turn Bay Length (ft) 300
Base Capacity (vph) 1162 992 354 2738 2352 752
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.96 1.25 1.22 0.48 0.97 0.58

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
2: I-405 SB Ramps & Fairview Rd AM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 314 0 506 0 0 0 0 1250 1092 1315 1792 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.88 0.81 0.81 0.94 0.91
Frt 1.00 0.85 0.95 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 2787 5760 1282 4990 5085
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 2787 5760 1282 4990 5085
Peak-hour factor, PHF 0.79 0.79 0.79 0.92 0.92 0.92 0.96 0.96 0.96 0.93 0.93 0.93
Adj. Flow (vph) 397 0 641 0 0 0 0 1302 1138 1414 1927 0
RTOR Reduction (vph) 0 0 28 0 0 0 0 121 321 0 0 0
Lane Group Flow (vph) 397 0 613 0 0 0 0 1750 248 1414 1927 0
Turn Type custom custom Perm Prot
Protected Phases 2 1 6
Permitted Phases 4 4 2 2
Actuated Green, G (s) 14.0 14.0 20.0 20.0 19.0 43.0
Effective Green, g (s) 14.0 14.0 20.0 20.0 19.0 43.0
Actuated g/C Ratio 0.22 0.22 0.31 0.31 0.29 0.66
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 739 600 1772 394 1459 3364
v/s Ratio Prot c0.30 c0.28 0.38
v/s Ratio Perm 0.12 c0.22 0.19
v/c Ratio 0.54 1.02 0.99 0.63 0.97 0.57
Uniform Delay, d1 22.6 25.5 22.4 19.3 22.7 6.0
Progression Factor 1.00 1.00 1.00 1.00 0.58 0.12
Incremental Delay, d2 0.8 42.2 18.6 7.5 7.0 0.2
Delay (s) 23.4 67.7 41.0 26.8 20.2 0.9
Level of Service C E D C C A
Approach Delay (s) 50.8 0.0 37.7 9.1
Approach LOS D A D A

Intersection Summary
HCM Average Control Delay 25.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.99
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 128.5% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
2: I-405 SB Ramps & Fairview Rd AM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Lane Group EBL EBR NBT NBR SBL SBT
Lane Group Flow (vph) 397 641 1871 569 1414 1927
v/c Ratio 0.54 1.02 0.99 0.80 0.97 0.57
Control Delay 25.8 67.9 40.2 14.8 23.1 1.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.5
Total Delay 25.8 67.9 40.2 14.8 23.1 1.4
Queue Length 50th (ft) 72 ~142 207 38 75 7
Queue Length 95th (ft) 95 #205 #303 #260 m#80 m12
Internal Link Dist (ft) 386 300
Turn Bay Length (ft) 270 270 240
Base Capacity (vph) 739 629 1893 715 1459 3364
Starvation Cap Reductn 0 0 0 0 0 854
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.54 1.02 0.99 0.80 0.97 0.77

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
3: South Coast Dr & I-405 NB Off Ramp AM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 15 330 0 0 127 16 129 11 147 28 0 45
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.98 1.00 0.87 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3481 1770 1541 1504 1770 1583
Flt Permitted 0.63 1.00 1.00 0.95 1.00 1.00 0.69 1.00
Satd. Flow (perm) 1178 3539 3481 1770 1541 1504 1282 1583
Peak-hour factor, PHF 0.90 0.90 0.90 0.75 0.75 0.75 0.79 0.79 0.79 0.66 0.66 0.66
Adj. Flow (vph) 17 367 0 0 169 21 163 14 186 42 0 68
RTOR Reduction (vph) 0 0 0 0 14 0 0 48 55 0 0 53
Lane Group Flow (vph) 17 367 0 0 176 0 163 53 44 42 0 15
Turn Type Perm Split Permcustom custom
Protected Phases 4 8 2 2
Permitted Phases 4 2 6 6
Actuated Green, G (s) 13.7 13.7 13.7 33.3 33.3 33.3 16.0 16.0
Effective Green, g (s) 13.7 13.7 13.7 33.3 33.3 33.3 16.0 16.0
Actuated g/C Ratio 0.18 0.18 0.18 0.44 0.44 0.44 0.21 0.21
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 215 646 636 786 684 668 273 338
v/s Ratio Prot c0.10 0.05 c0.09 0.03
v/s Ratio Perm 0.01 0.03 c0.03 0.01
v/c Ratio 0.08 0.57 0.28 0.21 0.08 0.07 0.15 0.04
Uniform Delay, d1 25.4 28.0 26.4 12.8 12.0 11.9 24.0 23.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 1.2 0.2 0.6 0.2 0.2 1.2 0.2
Delay (s) 25.6 29.1 26.6 13.4 12.2 12.1 25.2 23.7
Level of Service C C C B B B C C
Approach Delay (s) 28.9 26.6 12.7 24.2
Approach LOS C C B C

Intersection Summary
HCM Average Control Delay 22.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.27
Actuated Cycle Length (s) 75.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 28.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
3: South Coast Dr & I-405 NB Off Ramp AM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Lane Group EBL EBT WBT NBL NBT NBR SBL SBR
Lane Group Flow (vph) 17 367 190 163 101 99 42 68
v/c Ratio 0.08 0.57 0.29 0.21 0.14 0.14 0.15 0.17
Control Delay 23.9 30.9 24.2 14.9 5.3 4.2 25.8 8.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 23.9 30.9 24.2 14.9 5.3 4.2 25.8 8.2
Queue Length 50th (ft) 7 83 37 44 3 0 16 0
Queue Length 95th (ft) 21 111 46 83 27 22 30 15
Internal Link Dist (ft) 280 232 170
Turn Bay Length (ft) 120
Base Capacity (vph) 314 944 940 785 732 723 273 391
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.05 0.39 0.20 0.21 0.14 0.14 0.15 0.17

Intersection Summary
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HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
1: I-405 NB Ramps & Fairview Rd PM Peak Hour

I-405 PA/ED 11/12/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 845 0 1200 295 1434 0 0 2115 474
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.88 1.00 0.91 0.76 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3433 2787 1770 5085 8494 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3433 2787 1770 5085 8494 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.98 0.98 0.98 0.96 0.96 0.96 0.91 0.91 0.91
Adj. Flow (vph) 0 0 0 862 0 1224 307 1494 0 0 2324 521
RTOR Reduction (vph) 0 0 0 0 0 19 0 0 0 0 0 385
Lane Group Flow (vph) 0 0 0 862 0 1205 307 1494 0 0 2324 136
Turn Type custom custom Prot Perm
Protected Phases 5 2 6
Permitted Phases 8 8 2 6 6
Actuated Green, G (s) 25.0 25.0 11.0 32.0 17.0 17.0
Effective Green, g (s) 25.0 25.0 11.0 32.0 17.0 17.0
Actuated g/C Ratio 0.38 0.38 0.17 0.49 0.26 0.26
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1320 1072 300 2503 2222 414
v/s Ratio Prot c0.17 0.29 c0.27
v/s Ratio Perm 0.25 c0.43 0.09
v/c Ratio 0.65 1.12 1.02 0.60 1.05 0.33
Uniform Delay, d1 16.4 20.0 27.0 11.9 24.0 19.4
Progression Factor 1.00 1.00 1.43 0.88 1.00 1.00
Incremental Delay, d2 1.2 68.2 46.6 0.6 32.4 2.1
Delay (s) 17.6 88.2 85.1 11.0 56.4 21.5
Level of Service B F F B E C
Approach Delay (s) 0.0 59.1 23.7 50.0
Approach LOS A E C D

Intersection Summary
HCM Average Control Delay 45.8 HCM Level of Service D
HCM Volume to Capacity ratio 1.08
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 79.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
1: I-405 NB Ramps & Fairview Rd PM Peak Hour

I-405 PA/ED 11/12/2010
Albert Grover & Associates

Lane Group WBL WBR NBL NBT SBT SBR
Lane Group Flow (vph) 862 1224 307 1494 2324 521
v/c Ratio 0.65 1.12 1.02 0.60 1.05 0.65
Control Delay 19.3 89.4 87.2 11.2 57.9 6.6
Queue Delay 0.0 0.0 0.0 0.1 0.0 0.0
Total Delay 19.3 89.4 87.2 11.3 57.9 6.6
Queue Length 50th (ft) 140 ~323 ~141 93 ~225 0
Queue Length 95th (ft) 196 #455m#224 143 #281 67
Internal Link Dist (ft) 300 484
Turn Bay Length (ft) 300
Base Capacity (vph) 1320 1091 300 2503 2222 799
Starvation Cap Reductn 0 0 0 125 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.65 1.12 1.02 0.63 1.05 0.65

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
2: I-405 SB Ramps & Fairview Rd PM Peak Hour

I-405 PA/ED 11/12/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 442 0 423 0 0 0 0 1287 674 1146 1814 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.88 0.81 0.81 0.94 0.91
Frt 1.00 0.85 0.97 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 2787 5854 1282 4990 5085
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 2787 5854 1282 4990 5085
Peak-hour factor, PHF 0.93 0.93 0.93 0.92 0.92 0.92 0.95 0.95 0.95 0.98 0.98 0.98
Adj. Flow (vph) 475 0 455 0 0 0 0 1355 709 1169 1851 0
RTOR Reduction (vph) 0 0 38 0 0 0 0 68 240 0 0 0
Lane Group Flow (vph) 475 0 417 0 0 0 0 1627 129 1169 1851 0
Turn Type custom custom Perm Prot
Protected Phases 2 1 6
Permitted Phases 4 4 2 2
Actuated Green, G (s) 12.5 12.5 22.7 22.7 17.8 44.5
Effective Green, g (s) 12.5 12.5 22.7 22.7 17.8 44.5
Actuated g/C Ratio 0.19 0.19 0.35 0.35 0.27 0.68
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 660 536 2044 448 1366 3481
v/s Ratio Prot c0.28 c0.23 0.36
v/s Ratio Perm 0.14 c0.15 0.10
v/c Ratio 0.72 0.78 0.80 0.29 0.86 0.53
Uniform Delay, d1 24.6 24.9 19.1 15.3 22.4 5.1
Progression Factor 1.00 1.00 1.00 1.00 1.10 1.85
Incremental Delay, d2 3.8 7.0 3.3 1.6 2.0 0.2
Delay (s) 28.4 32.0 22.4 16.9 26.6 9.6
Level of Service C C C B C A
Approach Delay (s) 30.1 0.0 21.4 16.2
Approach LOS C A C B

Intersection Summary
HCM Average Control Delay 20.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 79.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
2: I-405 SB Ramps & Fairview Rd PM Peak Hour

I-405 PA/ED 11/12/2010
Albert Grover & Associates

Lane Group EBL EBR NBT NBR SBL SBT
Lane Group Flow (vph) 475 455 1695 369 1169 1851
v/c Ratio 0.72 0.79 0.80 0.54 0.85 0.53
Control Delay 31.4 34.1 21.8 5.4 27.8 9.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.2
Total Delay 31.4 34.1 21.8 5.4 27.8 10.1
Queue Length 50th (ft) 90 86 175 0 182 159
Queue Length 95th (ft) 136 #157 222 64 m187 m153
Internal Link Dist (ft) 386 300
Turn Bay Length (ft) 270 270 240
Base Capacity (vph) 687 595 2109 687 1382 3481
Starvation Cap Reductn 0 0 0 0 0 644
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.69 0.76 0.80 0.54 0.85 0.65

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
3: South Coast Dr & I-405 NB Off Ramp PM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 31 457 0 0 856 25 99 11 143 17 0 38
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.87 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3524 1770 1542 1504 1770 1583
Flt Permitted 0.17 1.00 1.00 0.95 1.00 1.00 0.70 1.00
Satd. Flow (perm) 324 3539 3524 1770 1542 1504 1302 1583
Peak-hour factor, PHF 0.94 0.94 0.94 0.87 0.87 0.87 0.92 0.92 0.92 0.85 0.85 0.85
Adj. Flow (vph) 33 486 0 0 984 29 108 12 155 20 0 45
RTOR Reduction (vph) 0 0 0 0 3 0 0 50 56 0 0 35
Lane Group Flow (vph) 33 486 0 0 1010 0 108 35 26 20 0 10
Turn Type Perm Split Permcustom custom
Protected Phases 4 8 2 2
Permitted Phases 4 2 6 6
Actuated Green, G (s) 23.0 23.0 23.0 24.0 24.0 24.0 16.0 16.0
Effective Green, g (s) 23.0 23.0 23.0 24.0 24.0 24.0 16.0 16.0
Actuated g/C Ratio 0.31 0.31 0.31 0.32 0.32 0.32 0.21 0.21
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 99 1085 1081 566 493 481 278 338
v/s Ratio Prot 0.14 c0.29 c0.06 0.02
v/s Ratio Perm 0.10 0.02 c0.02 0.01
v/c Ratio 0.33 0.45 0.93 0.19 0.07 0.05 0.07 0.03
Uniform Delay, d1 20.1 20.9 25.3 18.5 17.7 17.6 23.6 23.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.0 0.3 14.2 0.7 0.3 0.2 0.5 0.2
Delay (s) 22.1 21.2 39.5 19.2 18.0 17.9 24.1 23.5
Level of Service C C D B B B C C
Approach Delay (s) 21.2 39.5 18.4 23.7
Approach LOS C D B C

Intersection Summary
HCM Average Control Delay 30.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.43
Actuated Cycle Length (s) 75.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 43.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
3: South Coast Dr & I-405 NB Off Ramp PM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Lane Group EBL EBT WBT NBL NBT NBR SBL SBR
Lane Group Flow (vph) 33 486 1013 108 85 82 20 45
v/c Ratio 0.33 0.45 0.93 0.19 0.16 0.15 0.07 0.12
Control Delay 31.2 22.5 42.2 19.6 7.1 5.6 24.5 9.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.2 22.5 42.2 19.6 7.1 5.6 24.5 9.1
Queue Length 50th (ft) 12 94 237 36 4 0 7 0
Queue Length 95th (ft) 39 136 #341 72 34 29 23 22
Internal Link Dist (ft) 280 232 170
Turn Bay Length (ft) 120
Base Capacity (vph) 99 1085 1084 566 543 537 278 373
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.33 0.45 0.93 0.19 0.16 0.15 0.07 0.12

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

On‐Ramp Metering Analysis Worksheets 
 
 
 
 

 
 
 
 

 
 
 
 
 

 



Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 28 40 44 48 28 52 40 36 32 52

I‐405 PA/ED ‐ Year 2040 No Build Condition 
Fairview Road at I‐405 NB On‐Ramp (SB Fairview Rd)
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Time (Minutes)

AM PEAK HOUR

Arrival Rate

Discharge @ 750 vph/lane

Discharge @ 650 vph/lane

Discharge @ 500 vph/lane

R
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Arrival (veh/ln) 28 40 44 48 28 52 40 36 32 52

Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 650 vph/lane 65 65 65 65 65 65 65 65 65 65

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 500 vph/lane 50 50 50 50 50 50 50 50 50 50

Max Queue (veh) 0 0 0 0 0 2 0 0 0 2

794 2Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 28 40 44 48 28 52 40 36 32 52

I‐405 PA/ED ‐ Year 2040 Project Condition 
Fairview Road at I‐405 NB On‐Ramp
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Discharge @ 750 vph/lane

Discharge @ 650 vph/lane

Discharge @ 500 vph/lane
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Arrival (veh/ln) 28 40 44 48 28 52 40 36 32 52

Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 650 vph/lane 65 65 65 65 65 65 65 65 65 65

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 500 vph/lane 50 50 50 50 50 50 50 50 50 50

Max Queue (veh) 0 0 0 0 0 2 0 0 0 2

794 2Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 144 159 130 130 144 144 130 159 159 144

I‐405 PA/ED ‐ Year 2040 No Build Condition 
Fairview Road at I‐405 SB On‐Ramp
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Time (Minutes)

AM PEAK HOUR

Arrival Rate

Discharge @ 900 vph/lane

Discharge @ 850 vph/lane

Discharge @ 800 vph/lane
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Arrival (veh/ln) 144 159 130 130 144 144 130 159 159 144

Discharge @ 900 vph/lane 90 90 90 90 90 90 90 90 90 90

Max Queue (veh) 54 123 163 203 257 311 351 420 489 543

Discharge @ 850 vph/lane 85 85 85 85 85 85 85 85 85 85

Max Queue (veh) 59 133 178 223 282 341 386 460 534 593

Discharge @ 800 vph/lane 80 80 80 80 80 80 80 80 80 80

Max Queue (veh) 64 143 193 243 307 371 421 500 579 643

1444 1Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 80 88 72 72 80 80 72 88 88 80

I‐405 PA/ED ‐ Year 2040 Project Condition 
Fairview Road at I‐405 SB On‐Ramp
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Discharge @ 800 vph/lane
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Arrival (veh/ln) 80 88 72 72 80 80 72 88 88 80

Discharge @ 900 vph/lane 90 90 90 90 90 90 90 90 90 90

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 850 vph/lane 85 85 85 85 85 85 85 85 85 85

Max Queue (veh) 0 3 0 0 0 0 0 3 6 1

Discharge @ 800 vph/lane 80 80 80 80 80 80 80 80 80 80

Max Queue (veh) 0 8 0 0 0 0 0 8 16 16

2407 3Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Harbor Blvd & Hyland Ave Interchange 
Intersection Level of Service Analysis Worksheets
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Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

PM Peak Hour

Existing Condition (Year 2009) Arterial Interchange Analysis and Levels of Service

North/South Street
Agency(s)ID

Location

Traffic Control/

Comments
East/West Street

No. of 

Lanes

AM Peak Hour

Harbor Boulevard & Hyland Avenue Interchange

1 I‐405 NB On‐Ramp/South Coast Dr Hyland Ave Existing Traffic Signal Caltrans, Costa Mesa ‐‐ ‐‐ ‐‐ 0.26 8.7 A ‐‐ ‐‐ 0.58 8.2 A

2 I‐405 SB On‐Ramp (from SB Harbor Blvd)  Harbor Blvd Unsignalized Loop On‐Ramp Caltrans, Costa Mesa 1 1500 906 0.60 ‐‐ ‐‐ 1500 973 0.65 ‐‐ ‐‐

3 I‐405 NB Off‐Ramp Harbor Blvd Existing Traffic Signal Caltrans, Costa Mesa ‐‐ ‐‐ ‐‐ 0.55 19.7 B ‐‐ ‐‐ 0.75 28.3 C

4 I‐405 NB On‐Ramp (from NB Harbor Blvd) Harbor Blvd Unsignalized Loop On‐Ramp Caltrans, Costa Mesa 1 1500 470 0.31 ‐‐ ‐‐ 1500 565 0.38 ‐‐ ‐‐

5 I‐405 SB Off‐Ramp Harbor Blvd Existing Traffic Signal Caltrans, Costa Mesa ‐‐ ‐‐ ‐‐ 0.58 18.3 B ‐‐ ‐‐ 0.71 18.1 B

6 I‐405 SB On‐Ramp (from NB Harbor Blvd) Harbor Blvd Unsignalized On‐Ramp Caltrans, Costa Mesa 1.5 3000 1254 0.42 ‐‐ ‐‐ 3000 699 0.23 ‐‐ ‐‐

7 Gisler Ave Harbor Blvd Existing Traffic Signal Costa Mesa ‐‐ ‐‐ ‐‐ 0.71 26.8 C ‐‐ ‐‐ 0.87 31.8 C

8 Ikea Way Susan St Existing Traffic Signal Costa Mesa ‐‐ ‐‐ ‐‐ 0.26 2.9 A ‐‐ ‐‐ 0.33 8.0 A

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

Albert Grover and Associates  03/29/2011



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

No Build Condition (Year 2020) Arterial Interchange Analysis and Levels of Service

PM Peak Hour

East/West Street North/South Street
ID

Location

Traffic Control/

Comments
Agency(s)

No. of 

Lanes

AM Peak Hour

Harbor Boulevard & Hyland Avenue Interchange

1 I‐405 NB On‐Ramp/South Coast Dr Hyland Ave Existing Traffic Signal Caltrans, Costa Mesa ‐‐ ‐‐ ‐‐ 0.42 7.8 A ‐‐ ‐‐ 0.64 9.3 A

2 I‐405 SB On‐Ramp (from SB Harbor Blvd)  Harbor Blvd Unsignalized Loop On‐Ramp Caltrans, Costa Mesa 1 1500 968 0.65 ‐‐ ‐‐ 1500 1039 0.69 ‐‐ ‐‐

3 I‐405 NB Off‐Ramp Harbor Blvd Existing Traffic Signal Caltrans, Costa Mesa ‐‐ ‐‐ ‐‐ 0.61 20.3 C ‐‐ ‐‐ 0.78 28.6 C

4 I‐405 NB On‐Ramp (from NB Harbor Blvd) Harbor Blvd Unsignalized Loop On‐Ramp Caltrans, Costa Mesa 1 1500 502 0.33 ‐‐ ‐‐ 1500 603 0.40 ‐‐ ‐‐

5 I‐405 SB Off‐Ramp Harbor Blvd Existing Traffic Signal Caltrans, Costa Mesa ‐‐ ‐‐ ‐‐ 0.63 18.6 B ‐‐ ‐‐ 0.77 19.5 B

6 I‐405 SB On‐Ramp (from NB Harbor Blvd) Harbor Blvd Unsignalized On‐Ramp Caltrans, Costa Mesa 1.5 3000 1339 0.45 ‐‐ ‐‐ 3000 747 0.25 ‐‐ ‐‐

7 Gisler Ave Harbor Blvd Existing Traffic Signal Costa Mesa ‐‐ ‐‐ ‐‐ 0.77 30.4 C ‐‐ ‐‐ 0.90 33.6 C

8 Ikea Way Susan St Existing Traffic Signal Costa Mesa ‐‐ ‐‐ ‐‐ 0.31 6.2 A ‐‐ ‐‐ 0.36 8.5 A

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

Albert Grover and Associates  12/15/2010



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

Project Condition (Year 2020) Arterial Interchange Analysis and Levels of Service

ID

Location

Traffic Control/

Comments
Agency(s)

No. of 

Lanes

AM Peak Hour PM Peak Hour

East/West Street North/South Street

Harbor Boulevard & Hyland Avenue Interchange

1 I‐405 NB On‐Ramp/South Coast Dr Hyland Ave Existing Traffic Signal Caltrans, Costa Mesa ‐‐ ‐‐ ‐‐ 0.42 7.8 A ‐‐ ‐‐ 0.64 9.3 A

2 I‐405 SB On‐Ramp (from SB Harbor Blvd)  Harbor Blvd Unsignalized Loop On‐Ramp Caltrans, Costa Mesa 1 1500 968 0.65 ‐‐ ‐‐ 1500 1039 0.69 ‐‐ ‐‐

3 I‐405 NB Off‐Ramp Harbor Blvd Existing Traffic Signal Caltrans, Costa Mesa ‐‐ ‐‐ ‐‐ 0.61 19.5 B ‐‐ ‐‐ 0.78 28.5 C

4 I‐405 NB On‐Ramp (from NB Harbor Blvd) Harbor Blvd Unsignalized Loop On‐Ramp Caltrans, Costa Mesa 1 1500 502 0.33 ‐‐ ‐‐ 1500 603 0.40 ‐‐ ‐‐

5 I‐405 SB Off‐Ramp Harbor Blvd Existing Traffic Signal Caltrans, Costa Mesa ‐‐ ‐‐ ‐‐ 0.63 18.4 B ‐‐ ‐‐ 0.77 19.4 B

6 I‐405 SB On‐Ramp (from NB Harbor Blvd) Harbor Blvd Unsignalized On‐Ramp Caltrans, Costa Mesa 1.5 3000 1339 0.45 ‐‐ ‐‐ 3000 747 0.25 ‐‐ ‐‐

7 Gisler Ave Harbor Blvd Existing Traffic Signal Costa Mesa ‐‐ ‐‐ ‐‐ 0.80 30.6 C ‐‐ ‐‐ 0.89 33.1 C

8 Ikea Way Susan St Existing Traffic Signal Costa Mesa ‐‐ ‐‐ ‐‐ 0.32 6.4 A ‐‐ ‐‐ 0.36 8.4 A

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

Albert Grover and Associates  12/15/2010



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

No Build Condition (Year 2040) Arterial Interchange Analysis and Levels of Service

PM Peak Hour

East/West Street North/South Street
ID

Location

Traffic Control/

Comments
Agency(s)

No. of 

Lanes

AM Peak Hour

Harbor Boulevard & Hyland Avenue Interchange

1 I‐405 NB On‐Ramp/South Coast Dr Hyland Ave Existing Traffic Signal Caltrans, Costa Mesa ‐‐ ‐‐ ‐‐ 0.57 9.5 A ‐‐ ‐‐ 0.72 12.0 B

2 I‐405 SB On‐Ramp (from SB Harbor Blvd)  Harbor Blvd Unsignalized Loop On‐Ramp Caltrans, Costa Mesa 1 1500 1007 0.67 ‐‐ ‐‐ 1500 1081 0.72 ‐‐ ‐‐

3 I‐405 NB Off‐Ramp Harbor Blvd Existing Traffic Signal Caltrans, Costa Mesa ‐‐ ‐‐ ‐‐ 0.63 20.6 C ‐‐ ‐‐ 0.81 29.4 C

4 I‐405 NB On‐Ramp (from NB Harbor Blvd) Harbor Blvd Unsignalized Loop On‐Ramp Caltrans, Costa Mesa 1 1500 522 0.35 ‐‐ ‐‐ 1500 628 0.42 ‐‐ ‐‐

5 I‐405 SB Off‐Ramp Harbor Blvd Existing Traffic Signal Caltrans, Costa Mesa ‐‐ ‐‐ ‐‐ 0.65 18.9 B ‐‐ ‐‐ 0.81 20.9 C

6 I‐405 SB On‐Ramp (from NB Harbor Blvd) Harbor Blvd Unsignalized On‐Ramp Caltrans, Costa Mesa 1.5 3000 1393 0.46 ‐‐ ‐‐ 3000 777 0.26 ‐‐ ‐‐

7 Gisler Ave Harbor Blvd Existing Traffic Signal Costa Mesa ‐‐ ‐‐ ‐‐ 0.80 32.2 C ‐‐ ‐‐ 0.97 40.3 D

8 Ikea Way Susan St Existing Traffic Signal Costa Mesa ‐‐ ‐‐ ‐‐ 0.35 7.7 A ‐‐ ‐‐ 0.38 8.8 A

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

Albert Grover and Associates  12/15/2010



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

Project Condition (Year 2040) Arterial Interchange Analysis and Levels of Service

ID

Location

Traffic Control/

Comments
Agency(s)

No. of 

Lanes

AM Peak Hour PM Peak Hour

East/West Street North/South Street

Harbor Boulevard & Hyland Avenue Interchange

1 I‐405 NB On‐Ramp/South Coast Dr Hyland Ave Existing Traffic Signal Caltrans, Costa Mesa ‐‐ ‐‐ ‐‐ 0.52 7.9 A ‐‐ ‐‐ 0.67 10.1 B

2 I‐405 SB On‐Ramp (from SB Harbor Blvd)  Harbor Blvd Unsignalized Loop On‐Ramp Caltrans, Costa Mesa 1 1500 1007 0.67 ‐‐ ‐‐ 1500 1081 0.72 ‐‐ ‐‐

3 I‐405 NB Off‐Ramp Harbor Blvd Existing Traffic Signal Caltrans, Costa Mesa ‐‐ ‐‐ ‐‐ 0.65 20.2 C ‐‐ ‐‐ 0.81 29.4 C

4 I‐405 NB On‐Ramp (from NB Harbor Blvd) Harbor Blvd Unsignalized Loop On‐Ramp Caltrans, Costa Mesa 1 1500 522 0.35 ‐‐ ‐‐ 1500 628 0.42 ‐‐ ‐‐

5 I‐405 SB Off‐Ramp Harbor Blvd Existing Traffic Signal Caltrans, Costa Mesa ‐‐ ‐‐ ‐‐ 0.67 18.9 B ‐‐ ‐‐ 0.80 20.8 C

6 I‐405 SB On‐Ramp (from NB Harbor Blvd) Harbor Blvd Unsignalized On‐Ramp Caltrans, Costa Mesa 1.5 3000 1393 0.46 ‐‐ ‐‐ 3000 777 0.26 ‐‐ ‐‐

7 Gisler Ave Harbor Blvd Existing Traffic Signal Costa Mesa ‐‐ ‐‐ ‐‐ 0.82 32.8 C ‐‐ ‐‐ 0.96 39.3 D

8 Ikea Way Susan St Existing Traffic Signal Costa Mesa ‐‐ ‐‐ ‐‐ 0.35 8.0 A ‐‐ ‐‐ 0.37 8.6 A

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

Albert Grover and Associates  12/15/2010
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HCM Analysis & Queuing Existing Condition (Year 2009)
1: I-405 NB On-Ramp (for SB Harbor Blvd) & Hyland Ave AM Peak Hour

I-405 PA/ED 8/30/2010
Albert Grover & Associate

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 0 0 195 248 201 48
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1863 1583 1770 1583
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1863 1583 1770 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 212 270 218 52
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 212 270 218 52
Turn Type Free Free
Protected Phases 5 6
Permitted Phases Free Free
Actuated Green, G (s) 43.4 65.0 13.6 65.0
Effective Green, g (s) 43.4 65.0 13.6 65.0
Actuated g/C Ratio 0.67 1.00 0.21 1.00
Clearance Time (s) 4.0 4.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 1244 1583 370 1583
v/s Ratio Prot 0.11 c0.12
v/s Ratio Perm c0.17 0.03
v/c Ratio 0.17 0.17 0.59 0.03
Uniform Delay, d1 4.0 0.0 23.2 0.0
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.2 2.4 0.0
Delay (s) 4.3 0.2 25.6 0.0
Level of Service A A C A
Approach Delay (s) 0.0 2.0 20.7
Approach LOS A A C

Intersection Summary
HCM Average Control Delay 8.7 HCM Level of Service A
HCM Volume to Capacity ratio 0.26
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 4.0
Intersection Capacity Utilization 28.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Condition (Year 2009)
1: I-405 NB On-Ramp (for SB Harbor Blvd) & Hyland Ave AM Peak Hour

I-405 PA/ED 8/30/2010
Albert Grover & Associate

Lane Group WBT WBR SBL SBR
Lane Group Flow (vph) 212 270 218 52
v/c Ratio 0.17 0.17 0.59 0.03
Control Delay 5.3 0.2 29.0 0.0
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 5.3 0.2 29.0 0.0
Queue Length 50th (ft) 26 0 79 0
Queue Length 95th (ft) 64 0 125 0
Internal Link Dist (ft) 612 629
Turn Bay Length (ft)
Base Capacity (vph) 1244 1583 980 1583
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.17 0.17 0.22 0.03

Intersection Summary



HCM Analysis & Queuing Existing Condition (Year 2009)
3: I-405 NB Off-Ramp & Harbor Blvd AM Peak Hour

I-405 PA/ED 8/30/2010
Albert Grover & Associate

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 462 653 1661 0 0 1427
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.86 0.86
Frt 0.94 0.85 1.00 1.00
Flt Protected 0.97 1.00 1.00 1.00
Satd. Flow (prot) 3300 1441 6408 6408
Flt Permitted 0.97 1.00 1.00 1.00
Satd. Flow (perm) 3300 1441 6408 6408
Peak-hour factor, PHF 0.95 0.95 0.98 0.98 0.98 0.98
Adj. Flow (vph) 486 687 1695 0 0 1456
RTOR Reduction (vph) 4 4 0 0 0 0
Lane Group Flow (vph) 798 367 1695 0 0 1456
Turn Type Perm
Protected Phases 8 2 6
Permitted Phases 8
Actuated Green, G (s) 42.9 42.9 79.1 79.1
Effective Green, g (s) 42.9 42.9 79.1 79.1
Actuated g/C Ratio 0.33 0.33 0.61 0.61
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1089 476 3899 3899
v/s Ratio Prot 0.24 c0.26 0.23
v/s Ratio Perm c0.25
v/c Ratio 0.73 0.77 0.43 0.37
Uniform Delay, d1 38.5 39.1 13.5 12.9
Progression Factor 1.00 1.00 0.66 1.00
Incremental Delay, d2 2.6 7.6 0.3 0.3
Delay (s) 41.1 46.7 9.3 13.2
Level of Service D D A B
Approach Delay (s) 42.8 9.3 13.2
Approach LOS D A B

Intersection Summary
HCM Average Control Delay 19.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 57.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Condition (Year 2009)
3: I-405 NB Off-Ramp & Harbor Blvd AM Peak Hour

I-405 PA/ED 8/30/2010
Albert Grover & Associate

Lane Group WBL WBR NBT SBT
Lane Group Flow (vph) 802 371 1695 1456
v/c Ratio 0.73 0.77 0.43 0.37
Control Delay 41.7 48.9 10.1 14.3
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 41.7 48.9 10.1 14.3
Queue Length 50th (ft) 305 304 169 170
Queue Length 95th (ft) 321 375 184 249
Internal Link Dist (ft) 600 816 85
Turn Bay Length (ft)
Base Capacity (vph) 1603 701 3897 3897
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.50 0.53 0.43 0.37

Intersection Summary



HCM Analysis & Queuing Existing Condition (Year 2009)
5: I-405 SB Off-Ramp & Harbor Blvd AM Peak Hour

I-405 PA/ED 8/30/2010
Albert Grover & Associate

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 548 578 0 1200 1808 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.91 0.86
Frt 0.96 0.85 1.00 1.00
Flt Protected 0.97 1.00 1.00 1.00
Satd. Flow (prot) 3337 1441 5085 6408
Flt Permitted 0.97 1.00 1.00 1.00
Satd. Flow (perm) 3337 1441 5085 6408
Peak-hour factor, PHF 0.94 0.94 0.98 0.98 0.98 0.98
Adj. Flow (vph) 583 615 0 1224 1845 0
RTOR Reduction (vph) 3 3 0 0 0 0
Lane Group Flow (vph) 820 372 0 1224 1845 0
Turn Type Perm
Protected Phases 4 2 6
Permitted Phases 4
Actuated Green, G (s) 43.2 43.2 78.8 78.8
Effective Green, g (s) 43.2 43.2 78.8 78.8
Actuated g/C Ratio 0.33 0.33 0.61 0.61
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1109 479 3082 3884
v/s Ratio Prot 0.25 0.24 c0.29
v/s Ratio Perm c0.26
v/c Ratio 0.74 0.78 0.40 0.48
Uniform Delay, d1 38.4 39.0 13.3 14.2
Progression Factor 1.00 1.00 0.51 0.66
Incremental Delay, d2 2.6 7.7 0.3 0.4
Delay (s) 41.0 46.8 7.1 9.7
Level of Service D D A A
Approach Delay (s) 42.8 7.1 9.7
Approach LOS D A A

Intersection Summary
HCM Average Control Delay 18.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 57.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Condition (Year 2009)
5: I-405 SB Off-Ramp & Harbor Blvd AM Peak Hour

I-405 PA/ED 8/30/2010
Albert Grover & Associate

Lane Group EBL EBR NBT SBT
Lane Group Flow (vph) 823 375 1224 1845
v/c Ratio 0.74 0.78 0.40 0.48
Control Delay 41.8 49.1 7.7 10.5
Queue Delay 0.0 0.0 0.1 0.0
Total Delay 41.8 49.1 7.8 10.5
Queue Length 50th (ft) 315 309 95 152
Queue Length 95th (ft) 328 381 115 166
Internal Link Dist (ft) 615 113 816
Turn Bay Length (ft)
Base Capacity (vph) 1568 679 3081 3882
Starvation Cap Reductn 0 0 647 0
Spillback Cap Reductn 0 0 0 32
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.52 0.55 0.50 0.48

Intersection Summary



HCM Analysis & Queuing Existing Condition (Year 2009)
7: Gisler Ave & Harbor Blvd AM Peak Hour

I-405 PA/ED 8/30/2010
Albert Grover & Associate

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 554 56 66 22 36 136 96 2186 18 86 2102 216
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 1.00 0.81 1.00 0.86
Frt 1.00 0.92 1.00 1.00 0.85 1.00 1.00 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3433 1711 1770 1863 1583 1770 7535 1770 6318
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3433 1711 1770 1863 1583 1770 7535 1770 6318
Peak-hour factor, PHF 0.93 0.93 0.93 0.79 0.79 0.79 0.96 0.96 0.96 0.95 0.95 0.95
Adj. Flow (vph) 596 60 71 28 46 172 100 2277 19 91 2213 227
RTOR Reduction (vph) 0 34 0 0 0 146 0 1 0 0 12 0
Lane Group Flow (vph) 596 97 0 28 46 26 100 2295 0 91 2428 0
Turn Type Prot Prot Perm Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8
Actuated Green, G (s) 28.4 32.9 4.7 9.2 9.2 11.0 65.1 11.3 65.4
Effective Green, g (s) 28.4 32.9 4.7 9.2 9.2 11.0 65.1 11.3 65.4
Actuated g/C Ratio 0.22 0.25 0.04 0.07 0.07 0.08 0.50 0.09 0.50
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 750 433 64 132 112 150 3773 154 3178
v/s Ratio Prot c0.17 0.06 0.02 c0.02 0.06 c0.30 0.05 c0.38
v/s Ratio Perm 0.02
v/c Ratio 0.79 0.22 0.44 0.35 0.23 0.67 0.61 0.59 0.76
Uniform Delay, d1 48.0 38.5 61.4 57.5 57.1 57.7 23.3 57.1 26.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.24 0.52
Incremental Delay, d2 5.8 0.3 4.7 1.6 1.1 10.7 0.7 5.4 1.6
Delay (s) 53.9 38.7 66.1 59.1 58.1 68.4 24.0 76.5 15.2
Level of Service D D E E E E C E B
Approach Delay (s) 51.1 59.2 25.9 17.4
Approach LOS D E C B

Intersection Summary
HCM Average Control Delay 26.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 71.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Condition (Year 2009)
7: Gisler Ave & Harbor Blvd AM Peak Hour

I-405 PA/ED 8/30/2010
Albert Grover & Associate

Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 596 131 28 46 172 100 2296 91 2440
v/c Ratio 0.84 0.28 0.29 0.35 0.67 0.67 0.59 0.59 0.75
Control Delay 61.2 26.9 66.5 63.4 23.9 79.6 24.0 85.1 14.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Total Delay 61.2 26.9 66.5 63.4 23.9 79.6 24.0 85.1 15.0
Queue Length 50th (ft) 248 60 23 38 12 82 329 80 250
Queue Length 95th (ft) 314 112 48 66 55 #151 408 140 266
Internal Link Dist (ft) 287 565 596 110
Turn Bay Length (ft) 180 120 170 175
Base Capacity (vph) 756 498 109 215 322 163 3872 179 3273
Starvation Cap Reductn 0 0 0 0 0 0 0 0 86
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.79 0.26 0.26 0.21 0.53 0.61 0.59 0.51 0.77

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Analysis & Queuing Existing Condition (Year 2009)
8: Ikea Way & Susan St AM Peak Hour

I-405 PA/ED 8/30/2010
Albert Grover & Associate

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 13 0 10 639 0 6
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 0.95 0.95 0.95
Frt 1.00 1.00 1.00 0.85 0.85
Flt Protected 0.95 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3433 1770 3539 1504 1504
Flt Permitted 0.95 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3433 1770 3539 1504 1504
Peak-hour factor, PHF 0.65 0.65 0.82 0.82 0.50 0.50
Adj. Flow (vph) 20 0 12 779 0 12
RTOR Reduction (vph) 0 0 0 0 2 2
Lane Group Flow (vph) 20 0 12 779 4 4
Turn Type Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 6
Actuated Green, G (s) 4.4 1.4 47.6 42.2 42.2
Effective Green, g (s) 4.4 1.4 47.6 42.2 42.2
Actuated g/C Ratio 0.07 0.02 0.79 0.70 0.70
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 252 41 2808 1058 1058
v/s Ratio Prot c0.01 0.01 c0.22 0.00
v/s Ratio Perm 0.00
v/c Ratio 0.08 0.29 0.28 0.00 0.00
Uniform Delay, d1 25.9 28.8 1.6 2.6 2.6
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 3.9 0.2 0.0 0.0
Delay (s) 26.0 32.8 1.9 2.7 2.7
Level of Service C C A A A
Approach Delay (s) 26.0 2.4 2.7
Approach LOS C A A

Intersection Summary
HCM Average Control Delay 2.9 HCM Level of Service A
HCM Volume to Capacity ratio 0.26
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 27.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Condition (Year 2009)
8: Ikea Way & Susan St AM Peak Hour

I-405 PA/ED 8/30/2010
Albert Grover & Associate

Lane Group EBL NBL NBT SBT SBR
Lane Group Flow (vph) 20 12 779 6 6
v/c Ratio 0.04 0.07 0.25 0.00 0.00
Control Delay 20.5 25.0 2.6 0.0 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 20.5 25.0 2.6 0.0 0.0
Queue Length 50th (ft) 3 4 0 0 0
Queue Length 95th (ft) 6 15 83 0 0
Internal Link Dist (ft) 162 226 154
Turn Bay Length (ft) 220
Base Capacity (vph) 1030 325 3089 1431 1431
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.02 0.04 0.25 0.00 0.00

Intersection Summary
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HCM Analysis & Queuing Existing Condition (Year 2009)
1: I-405 NB On-Ramp (for SB Harbor Blvd) & Hyland Ave PM Peak Hour

I-405 PA/ED 11/15/2010
Albert Grover & Associate

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 0 0 632 407 264 263
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1863 1583 1770 1583
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1863 1583 1770 1583
Peak-hour factor, PHF 0.92 0.92 0.97 0.97 0.93 0.93
Adj. Flow (vph) 0 0 652 420 284 283
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 652 420 284 283
Turn Type Free Free
Protected Phases 5 6
Permitted Phases Free Free
Actuated Green, G (s) 41.9 65.0 15.1 65.0
Effective Green, g (s) 41.9 65.0 15.1 65.0
Actuated g/C Ratio 0.64 1.00 0.23 1.00
Clearance Time (s) 4.0 4.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 1201 1583 411 1583
v/s Ratio Prot c0.35 c0.16
v/s Ratio Perm 0.27 0.18
v/c Ratio 0.54 0.27 0.69 0.18
Uniform Delay, d1 6.3 0.0 22.8 0.0
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.8 0.4 5.0 0.2
Delay (s) 8.1 0.4 27.8 0.2
Level of Service A A C A
Approach Delay (s) 0.0 5.1 14.0
Approach LOS A A B

Intersection Summary
HCM Average Control Delay 8.2 HCM Level of Service A
HCM Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 54.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Condition (Year 2009)
1: I-405 NB On-Ramp (for SB Harbor Blvd) & Hyland Ave PM Peak Hour

I-405 PA/ED 11/15/2010
Albert Grover & Associate

Lane Group WBT WBR SBL SBR
Lane Group Flow (vph) 652 420 284 283
v/c Ratio 0.54 0.27 0.69 0.18
Control Delay 9.2 0.4 31.6 0.2
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 9.2 0.4 31.6 0.2
Queue Length 50th (ft) 122 0 102 0
Queue Length 95th (ft) 238 0 163 0
Internal Link Dist (ft) 707 629
Turn Bay Length (ft)
Base Capacity (vph) 1202 1583 517 1583
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.54 0.27 0.55 0.18

Intersection Summary



HCM Analysis & Queuing Existing Condition (Year 2009)
3: I-405 NB Off-Ramp & Harbor Blvd PM Peak Hour

I-405 PA/ED 11/15/2010
Albert Grover & Associate

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 820 1006 1750 0 0 1672
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.86 0.86
Frt 0.95 0.85 1.00 1.00
Flt Protected 0.97 1.00 1.00 1.00
Satd. Flow (prot) 3320 1441 6408 6408
Flt Permitted 0.97 1.00 1.00 1.00
Satd. Flow (perm) 3320 1441 6408 6408
Peak-hour factor, PHF 0.96 0.96 0.98 0.98 0.95 0.95
Adj. Flow (vph) 854 1048 1786 0 0 1760
RTOR Reduction (vph) 1 1 0 0 0 0
Lane Group Flow (vph)1293 607 1786 0 0 1760
Turn Type Perm
Protected Phases 8 2 6
Permitted Phases 8
Actuated Green, G (s) 65.2 65.2 56.8 56.8
Effective Green, g (s) 65.2 65.2 56.8 56.8
Actuated g/C Ratio 0.50 0.50 0.44 0.44
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1665 723 2800 2800
v/s Ratio Prot 0.39 c0.28 0.27
v/s Ratio Perm c0.42
v/c Ratio 0.78 0.84 0.64 0.63
Uniform Delay, d1 26.5 27.9 28.6 28.4
Progression Factor 1.00 1.00 0.80 1.00
Incremental Delay, d2 2.3 8.5 1.0 1.1
Delay (s) 28.8 36.4 23.9 29.5
Level of Service C D C C
Approach Delay (s) 31.2 23.9 29.5
Approach LOS C C C

Intersection Summary
HCM Average Control Delay 28.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 73.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Condition (Year 2009)
3: I-405 NB Off-Ramp & Harbor Blvd PM Peak Hour

I-405 PA/ED 11/15/2010
Albert Grover & Associate

Lane Group WBL WBR NBT SBT
Lane Group Flow (vph)1294 608 1786 1760
v/c Ratio 0.78 0.84 0.64 0.63
Control Delay 29.7 38.9 24.8 30.6
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 29.7 38.9 24.8 30.6
Queue Length 50th (ft) 425 449 425 342
Queue Length 95th (ft) 485 612 468 401
Internal Link Dist (ft) 600 816 85
Turn Bay Length (ft)
Base Capacity (vph) 1814 788 2799 2799
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.71 0.77 0.64 0.63

Intersection Summary



HCM Analysis & Queuing Existing Condition (Year 2009)
5: I-405 SB Off-Ramp & Harbor Blvd PM Peak Hour

I-405 PA/ED 11/15/2010
Albert Grover & Associate

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 312 746 0 1442 2458 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.91 0.86
Frt 0.92 0.85 1.00 1.00
Flt Protected 0.98 1.00 1.00 1.00
Satd. Flow (prot) 3244 1441 5085 6408
Flt Permitted 0.98 1.00 1.00 1.00
Satd. Flow (perm) 3244 1441 5085 6408
Peak-hour factor, PHF 0.95 0.95 0.98 0.98 0.98 0.98
Adj. Flow (vph) 328 785 0 1471 2508 0
RTOR Reduction (vph) 2 2 0 0 0 0
Lane Group Flow (vph) 719 390 0 1471 2508 0
Turn Type Perm
Protected Phases 4 2 6
Permitted Phases 4
Actuated Green, G (s) 40.5 40.5 81.5 81.5
Effective Green, g (s) 40.5 40.5 81.5 81.5
Actuated g/C Ratio 0.31 0.31 0.63 0.63
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1011 449 3188 4017
v/s Ratio Prot 0.22 0.29 c0.39
v/s Ratio Perm c0.27
v/c Ratio 0.71 0.87 0.46 0.62
Uniform Delay, d1 39.6 42.2 12.7 14.9
Progression Factor 1.00 1.00 0.50 0.74
Incremental Delay, d2 2.4 16.1 0.4 0.6
Delay (s) 42.0 58.4 6.7 11.6
Level of Service D E A B
Approach Delay (s) 47.7 6.7 11.6
Approach LOS D A B

Intersection Summary
HCM Average Control Delay 18.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 73.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Condition (Year 2009)
5: I-405 SB Off-Ramp & Harbor Blvd PM Peak Hour

I-405 PA/ED 11/15/2010
Albert Grover & Associate

Lane Group EBL EBR NBT SBT
Lane Group Flow (vph) 721 392 1471 2508
v/c Ratio 0.71 0.87 0.46 0.62
Control Delay 43.2 61.4 7.1 12.3
Queue Delay 0.0 0.0 0.3 0.3
Total Delay 43.2 61.4 7.4 12.5
Queue Length 50th (ft) 268 330 115 227
Queue Length 95th (ft) 324 462 243 339
Internal Link Dist (ft) 615 113 816
Turn Bay Length (ft)
Base Capacity (vph) 1150 512 3189 4018
Starvation Cap Reductn 0 0 908 0
Spillback Cap Reductn 0 0 0 690
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.63 0.77 0.64 0.75

Intersection Summary



HCM Analysis & Queuing Existing Condition (Year 2009)
7: Gisler Ave & Harbor Blvd PM Peak Hour

I-405 PA/ED 11/15/2010
Albert Grover & Associate

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 330 43 127 34 40 84 91 2226 19 134 2766 384
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 1.00 0.81 1.00 0.86
Frt 1.00 0.89 1.00 1.00 0.85 1.00 1.00 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3433 1654 1770 1863 1583 1770 7534 1770 6291
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3433 1654 1770 1863 1583 1770 7534 1770 6291
Peak-hour factor, PHF 0.78 0.78 0.78 0.83 0.83 0.83 0.88 0.88 0.88 0.89 0.89 0.89
Adj. Flow (vph) 423 55 163 41 48 101 103 2530 22 151 3108 431
RTOR Reduction (vph) 0 81 0 0 0 95 0 1 0 0 19 0
Lane Group Flow (vph) 423 137 0 41 48 6 103 2551 0 151 3520 0
Turn Type Prot Prot Perm Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8
Actuated Green, G (s) 18.5 20.5 6.2 8.2 8.2 10.5 62.8 24.5 76.8
Effective Green, g (s) 18.5 20.5 6.2 8.2 8.2 10.5 62.8 24.5 76.8
Actuated g/C Ratio 0.14 0.16 0.05 0.06 0.06 0.08 0.48 0.19 0.59
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 489 261 84 118 100 143 3640 334 3717
v/s Ratio Prot c0.12 c0.08 0.02 0.03 0.06 c0.34 0.09 c0.56
v/s Ratio Perm 0.00
v/c Ratio 0.87 0.53 0.49 0.41 0.06 0.72 0.70 0.45 0.95
Uniform Delay, d1 54.5 50.3 60.4 58.6 57.3 58.3 26.3 46.8 24.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.90 0.82
Incremental Delay, d2 14.7 1.9 4.4 2.3 0.3 16.3 1.1 0.8 5.8
Delay (s) 69.3 52.2 64.8 60.8 57.6 74.6 27.4 42.9 26.0
Level of Service E D E E E E C D C
Approach Delay (s) 63.5 59.9 29.2 26.6
Approach LOS E E C C

Intersection Summary
HCM Average Control Delay 31.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 78.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Condition (Year 2009)
7: Gisler Ave & Harbor Blvd PM Peak Hour

I-405 PA/ED 11/15/2010
Albert Grover & Associate

Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 423 218 41 48 101 103 2552 151 3539
v/c Ratio 0.87 0.64 0.41 0.45 0.55 0.72 0.69 0.45 0.94
Control Delay 72.8 38.3 71.4 72.8 22.4 85.2 26.6 48.0 25.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 72.8 38.3 71.4 72.8 22.4 85.2 26.6 48.0 25.0
Queue Length 50th (ft) 181 98 34 40 0 86 398 96 604
Queue Length 95th (ft) 204 147 67 76 46 #163 387 m179 703
Internal Link Dist (ft) 287 565 596 110
Turn Bay Length (ft) 180 120 170 175
Base Capacity (vph) 502 341 109 115 192 150 3943 334 3776
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 46 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.84 0.64 0.38 0.42 0.53 0.69 0.65 0.45 0.94

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Existing Condition (Year 2009)
8: Ikea Way & Susan St PM Peak Hour

I-405 PA/ED 11/15/2010
Albert Grover & Associate

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 159 0 41 713 0 72
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 0.95 0.95 0.95
Frt 1.00 1.00 1.00 0.85 0.85
Flt Protected 0.95 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3433 1770 3539 1504 1504
Flt Permitted 0.95 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3433 1770 3539 1504 1504
Peak-hour factor, PHF 0.85 0.85 0.88 0.88 0.82 0.82
Adj. Flow (vph) 187 0 47 810 0 88
RTOR Reduction (vph) 0 0 0 0 19 19
Lane Group Flow (vph) 187 0 47 810 25 25
Turn Type Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 6
Actuated Green, G (s) 9.6 4.8 42.4 33.6 33.6
Effective Green, g (s) 9.6 4.8 42.4 33.6 33.6
Actuated g/C Ratio 0.16 0.08 0.71 0.56 0.56
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 549 142 2501 842 842
v/s Ratio Prot c0.05 0.03 c0.23 0.02
v/s Ratio Perm 0.02
v/c Ratio 0.34 0.33 0.32 0.03 0.03
Uniform Delay, d1 22.4 26.1 3.3 5.9 5.9
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 1.4 0.3 0.1 0.1
Delay (s) 22.8 27.5 3.7 6.0 6.0
Level of Service C C A A A
Approach Delay (s) 22.8 5.0 6.0
Approach LOS C A A

Intersection Summary
HCM Average Control Delay 8.0 HCM Level of Service A
HCM Volume to Capacity ratio 0.33
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 30.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Condition (Year 2009)
8: Ikea Way & Susan St PM Peak Hour

I-405 PA/ED 11/15/2010
Albert Grover & Associate

Lane Group EBL NBL NBT SBT SBR
Lane Group Flow (vph) 187 47 810 44 44
v/c Ratio 0.34 0.22 0.32 0.03 0.03
Control Delay 23.1 25.9 4.3 0.1 0.1
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 23.1 25.9 4.3 0.1 0.1
Queue Length 50th (ft) 31 16 41 0 0
Queue Length 95th (ft) 45 39 95 0 0
Internal Link Dist (ft) 162 226 154
Turn Bay Length (ft) 220
Base Capacity (vph) 1087 325 2501 1287 1287
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.17 0.14 0.32 0.03 0.03

Intersection Summary
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HCM Analysis & Queuing                                                            No Build Condition (Year 2020)
1: I-405 NB On-Ramp (for SB Harbor Blvd) & Hyland Ave AM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associate

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 0 0 413 265 214 140
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1863 1583 1770 1583
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1863 1583 1770 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 449 288 233 152
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 449 288 233 152
Turn Type Free Free
Protected Phases 5 6
Permitted Phases Free Free
Actuated Green, G (s) 43.2 65.0 13.8 65.0
Effective Green, g (s) 43.2 65.0 13.8 65.0
Actuated g/C Ratio 0.66 1.00 0.21 1.00
Clearance Time (s) 4.0 4.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 1238 1583 376 1583
v/s Ratio Prot c0.24 c0.13
v/s Ratio Perm 0.18 0.10
v/c Ratio 0.36 0.18 0.62 0.10
Uniform Delay, d1 4.8 0.0 23.2 0.0
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.8 0.3 3.0 0.1
Delay (s) 5.6 0.3 26.3 0.1
Level of Service A A C A
Approach Delay (s) 0.0 3.5 15.9
Approach LOS A A B

Intersection Summary
HCM Average Control Delay 7.8 HCM Level of Service A
HCM Volume to Capacity ratio 0.42
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 40.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing                                                            No Build Condition (Year 2020)
1: I-405 NB On-Ramp (for SB Harbor Blvd) & Hyland Ave AM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associate

Lane Group WBT WBR SBL SBR
Lane Group Flow (vph) 449 288 233 152
v/c Ratio 0.36 0.18 0.62 0.10
Control Delay 6.6 0.3 30.0 0.1
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 6.6 0.3 30.0 0.1
Queue Length 50th (ft) 65 0 84 0
Queue Length 95th (ft) 141 0 134 0
Internal Link Dist (ft) 803 629
Turn Bay Length (ft)
Base Capacity (vph) 1239 1583 599 1583
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.36 0.18 0.39 0.10

Intersection Summary



HCM Analysis & Queuing                                                            No Build Condition (Year 2020)
3: I-405 NB Off-Ramp & Harbor Blvd AM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associate

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 493 698 1858 0 0 1483
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.86 0.86
Frt 0.94 0.85 1.00 1.00
Flt Protected 0.97 1.00 1.00 1.00
Satd. Flow (prot) 3300 1441 6408 6408
Flt Permitted 0.97 1.00 1.00 1.00
Satd. Flow (perm) 3300 1441 6408 6408
Peak-hour factor, PHF 0.95 0.95 0.98 0.98 0.98 0.98
Adj. Flow (vph) 519 735 1896 0 0 1513
RTOR Reduction (vph) 3 3 0 0 0 0
Lane Group Flow (vph) 854 394 1896 0 0 1513
Turn Type Perm
Protected Phases 8 2 6
Permitted Phases 8
Actuated Green, G (s) 45.7 45.7 76.3 76.3
Effective Green, g (s) 45.7 45.7 76.3 76.3
Actuated g/C Ratio 0.35 0.35 0.59 0.59
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1160 507 3761 3761
v/s Ratio Prot 0.26 c0.30 0.24
v/s Ratio Perm c0.27
v/c Ratio 0.74 0.78 0.50 0.40
Uniform Delay, d1 36.9 37.6 15.8 14.5
Progression Factor 1.00 1.00 0.66 1.00
Incremental Delay, d2 2.5 7.4 0.4 0.3
Delay (s) 39.4 45.0 10.8 14.8
Level of Service D D B B
Approach Delay (s) 41.1 10.8 14.8
Approach LOS D B B

Intersection Summary
HCM Average Control Delay 20.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 62.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing                                                            No Build Condition (Year 2020)
3: I-405 NB Off-Ramp & Harbor Blvd AM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associate

Lane Group WBL WBR NBT SBT
Lane Group Flow (vph) 857 397 1896 1513
v/c Ratio 0.74 0.78 0.50 0.40
Control Delay 40.1 47.6 11.6 15.9
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 40.1 47.6 11.6 15.9
Queue Length 50th (ft) 322 323 183 191
Queue Length 95th (ft) 337 397 197 272
Internal Link Dist (ft) 600 816 85
Turn Bay Length (ft)
Base Capacity (vph) 1577 689 3762 3762
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.54 0.58 0.50 0.40

Intersection Summary



HCM Analysis & Queuing                                                            No Build Condition (Year 2020)
5: I-405 SB Off-Ramp & Harbor Blvd AM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associate

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 588 614 0 1270 1976 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.91 0.86
Frt 0.96 0.85 1.00 1.00
Flt Protected 0.97 1.00 1.00 1.00
Satd. Flow (prot) 3340 1441 5085 6408
Flt Permitted 0.97 1.00 1.00 1.00
Satd. Flow (perm) 3340 1441 5085 6408
Peak-hour factor, PHF 0.94 0.94 0.98 0.98 0.98 0.98
Adj. Flow (vph) 626 653 0 1296 2016 0
RTOR Reduction (vph) 2 2 0 0 0 0
Lane Group Flow (vph) 872 403 0 1296 2016 0
Turn Type Perm
Protected Phases 4 2 6
Permitted Phases 4
Actuated Green, G (s) 46.3 46.3 75.7 75.7
Effective Green, g (s) 46.3 46.3 75.7 75.7
Actuated g/C Ratio 0.36 0.36 0.58 0.58
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1190 513 2961 3731
v/s Ratio Prot 0.26 0.25 c0.31
v/s Ratio Perm c0.28
v/c Ratio 0.73 0.79 0.44 0.54
Uniform Delay, d1 36.5 37.4 15.2 16.5
Progression Factor 1.00 1.00 0.54 0.63
Incremental Delay, d2 2.4 7.8 0.3 0.5
Delay (s) 38.8 45.2 8.6 11.0
Level of Service D D A B
Approach Delay (s) 40.8 8.6 11.0
Approach LOS D A B

Intersection Summary
HCM Average Control Delay 18.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 62.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing                                                            No Build Condition (Year 2020)
5: I-405 SB Off-Ramp & Harbor Blvd AM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associate

Lane Group EBL EBR NBT SBT
Lane Group Flow (vph) 874 405 1296 2016
v/c Ratio 0.73 0.78 0.44 0.54
Control Delay 39.6 47.6 9.3 11.8
Queue Delay 0.0 0.0 0.2 0.0
Total Delay 39.6 47.6 9.5 11.8
Queue Length 50th (ft) 327 330 82 180
Queue Length 95th (ft) 343 406 116 194
Internal Link Dist (ft) 615 113 816
Turn Bay Length (ft)
Base Capacity (vph) 1567 678 2960 3729
Starvation Cap Reductn 0 0 755 0
Spillback Cap Reductn 0 0 0 256
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.56 0.60 0.59 0.58

Intersection Summary



HCM Analysis & Queuing                                                            No Build Condition (Year 2020)
7: Gisler Ave & Harbor Blvd AM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associate

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 592 60 71 23 38 145 103 2374 19 92 2267 231
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 1.00 0.81 1.00 0.86
Frt 1.00 0.92 1.00 1.00 0.85 1.00 1.00 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3433 1712 1770 1863 1583 1770 7535 1770 6319
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3433 1712 1770 1863 1583 1770 7535 1770 6319
Peak-hour factor, PHF 0.93 0.93 0.93 0.79 0.79 0.79 0.96 0.96 0.96 0.95 0.95 0.95
Adj. Flow (vph) 637 65 76 29 48 184 107 2473 20 97 2386 243
RTOR Reduction (vph) 0 33 0 0 0 127 0 1 0 0 12 0
Lane Group Flow (vph) 637 108 0 29 48 57 107 2492 0 97 2617 0
Turn Type Prot Prot Perm Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8
Actuated Green, G (s) 27.4 34.5 4.7 11.8 11.8 11.8 62.8 12.0 63.0
Effective Green, g (s) 27.4 34.5 4.7 11.8 11.8 11.8 62.8 12.0 63.0
Actuated g/C Ratio 0.21 0.27 0.04 0.09 0.09 0.09 0.48 0.09 0.48
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 724 454 64 169 144 161 3640 163 3062
v/s Ratio Prot c0.19 0.06 0.02 0.03 c0.06 0.33 0.05 c0.41
v/s Ratio Perm c0.04
v/c Ratio 0.88 0.24 0.45 0.28 0.39 0.66 0.68 0.60 0.85
Uniform Delay, d1 49.7 37.4 61.4 55.2 55.7 57.2 26.0 56.7 29.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.14 0.58
Incremental Delay, d2 11.8 0.3 5.0 0.9 1.8 9.9 1.1 5.0 2.9
Delay (s) 61.5 37.7 66.4 56.1 57.5 67.1 27.0 69.5 20.1
Level of Service E D E E E E C E C
Approach Delay (s) 57.2 58.2 28.7 21.8
Approach LOS E E C C

Intersection Summary
HCM Average Control Delay 30.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 76.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing                                                            No Build Condition (Year 2020)
7: Gisler Ave & Harbor Blvd AM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associate

Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 637 141 29 48 184 107 2493 97 2629
v/c Ratio 0.88 0.29 0.30 0.33 0.73 0.66 0.67 0.60 0.83
Control Delay 64.0 27.2 66.8 61.0 33.0 76.8 27.1 77.0 19.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Total Delay 64.0 27.2 66.8 61.0 33.0 76.8 27.1 77.0 19.8
Queue Length 50th (ft) 265 66 24 39 36 87 387 81 426
Queue Length 95th (ft)#340 119 50 67 80 #179 485 m141 287
Internal Link Dist (ft) 287 565 596 110
Turn Bay Length (ft) 180 120 170 175
Base Capacity (vph) 766 522 109 229 318 168 3735 204 3150
Starvation Cap Reductn 0 0 0 0 0 0 0 0 40
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.83 0.27 0.27 0.21 0.58 0.64 0.67 0.48 0.85

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing                                                            No Build Condition (Year 2020)
8: Ikea Way & Susan St AM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associate

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 81 0 13 680 0 8
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 0.95 0.95 0.95
Frt 1.00 1.00 1.00 0.85 0.85
Flt Protected 0.95 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3433 1770 3539 1504 1504
Flt Permitted 0.95 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3433 1770 3539 1504 1504
Peak-hour factor, PHF 0.65 0.65 0.82 0.82 0.50 0.50
Adj. Flow (vph) 125 0 16 829 0 16
RTOR Reduction (vph) 0 0 0 0 3 3
Lane Group Flow (vph) 125 0 16 829 5 5
Turn Type Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 6
Actuated Green, G (s) 7.7 1.5 44.3 38.8 38.8
Effective Green, g (s) 7.7 1.5 44.3 38.8 38.8
Actuated g/C Ratio 0.13 0.02 0.74 0.65 0.65
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 441 44 2613 973 973
v/s Ratio Prot c0.04 0.01 c0.23 0.00
v/s Ratio Perm 0.00
v/c Ratio 0.28 0.36 0.32 0.01 0.01
Uniform Delay, d1 23.7 28.8 2.7 3.8 3.8
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 5.1 0.3 0.0 0.0
Delay (s) 24.0 33.8 3.0 3.8 3.8
Level of Service C C A A A
Approach Delay (s) 24.0 3.6 3.8
Approach LOS C A A

Intersection Summary
HCM Average Control Delay 6.2 HCM Level of Service A
HCM Volume to Capacity ratio 0.31
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 28.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing                                                            No Build Condition (Year 2020)
8: Ikea Way & Susan St AM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associate

Lane Group EBL NBL NBT SBT SBR
Lane Group Flow (vph) 125 16 829 8 8
v/c Ratio 0.25 0.09 0.31 0.01 0.01
Control Delay 22.5 25.1 3.8 0.0 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 22.5 25.1 3.8 0.0 0.0
Queue Length 50th (ft) 21 5 37 0 0
Queue Length 95th (ft) 24 18 89 0 0
Internal Link Dist (ft) 162 226 154
Turn Bay Length (ft) 220
Base Capacity (vph) 1144 295 2706 1380 1380
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.11 0.05 0.31 0.01 0.01

Intersection Summary
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HCM Analysis & Queuing No Build Condition (Year 2020) 
1: I-405 NB On-Ramp (for SB Harbor Blvd) & Hyland Ave PM Peak Hour

I-405 PA/ED 11/15/2010
Albert Grover & Associate

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 0 0 664 434 315 269
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1863 1583 1770 1583
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1863 1583 1770 1583
Peak-hour factor, PHF 0.92 0.92 0.97 0.97 0.93 0.93
Adj. Flow (vph) 0 0 685 447 339 289
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 685 447 339 289
Turn Type Free Free
Protected Phases 5 6
Permitted Phases Free Free
Actuated Green, G (s) 39.8 65.0 17.2 65.0
Effective Green, g (s) 39.8 65.0 17.2 65.0
Actuated g/C Ratio 0.61 1.00 0.26 1.00
Clearance Time (s) 4.0 4.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 1141 1583 468 1583
v/s Ratio Prot c0.37 c0.19
v/s Ratio Perm 0.28 0.18
v/c Ratio 0.60 0.28 0.72 0.18
Uniform Delay, d1 7.7 0.0 21.7 0.0
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.3 0.4 5.5 0.3
Delay (s) 10.1 0.4 27.2 0.3
Level of Service B A C A
Approach Delay (s) 0.0 6.3 14.8
Approach LOS A A B

Intersection Summary
HCM Average Control Delay 9.3 HCM Level of Service A
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 59.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2020) 
1: I-405 NB On-Ramp (for SB Harbor Blvd) & Hyland Ave PM Peak Hour

I-405 PA/ED 11/15/2010
Albert Grover & Associate

Lane Group WBT WBR SBL SBR
Lane Group Flow (vph) 685 447 339 289
v/c Ratio 0.60 0.28 0.72 0.18
Control Delay 11.6 0.4 30.5 0.3
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 11.6 0.4 30.5 0.3
Queue Length 50th (ft) 148 0 121 0
Queue Length 95th (ft) 294 0 183 0
Internal Link Dist (ft) 670 629
Turn Bay Length (ft)
Base Capacity (vph) 1141 1583 599 1583
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.60 0.28 0.57 0.18

Intersection Summary



HCM Analysis & Queuing No Build Condition (Year 2020) 
3: I-405 NB Off-Ramp & Harbor Blvd PM Peak Hour

I-405 PA/ED 11/15/2010
Albert Grover & Associate

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 852 1041 1886 0 0 1823
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.86 0.86
Frt 0.95 0.85 1.00 1.00
Flt Protected 0.97 1.00 1.00 1.00
Satd. Flow (prot) 3320 1441 6408 6408
Flt Permitted 0.97 1.00 1.00 1.00
Satd. Flow (perm) 3320 1441 6408 6408
Peak-hour factor, PHF 0.96 0.96 0.98 0.98 0.95 0.95
Adj. Flow (vph) 888 1084 1924 0 0 1919
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph)1343 629 1924 0 0 1919
Turn Type Perm
Protected Phases 8 2 6
Permitted Phases 8
Actuated Green, G (s) 66.4 66.4 55.6 55.6
Effective Green, g (s) 66.4 66.4 55.6 55.6
Actuated g/C Ratio 0.51 0.51 0.43 0.43
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1696 736 2741 2741
v/s Ratio Prot 0.40 c0.30 0.30
v/s Ratio Perm c0.44
v/c Ratio 0.79 0.85 0.70 0.70
Uniform Delay, d1 26.1 27.6 30.4 30.4
Progression Factor 1.00 1.00 0.69 1.00
Incremental Delay, d2 2.6 9.5 1.3 1.5
Delay (s) 28.7 37.1 22.3 31.9
Level of Service C D C C
Approach Delay (s) 31.4 22.3 31.9
Approach LOS C C C

Intersection Summary
HCM Average Control Delay 28.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 79.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2020) 
3: I-405 NB Off-Ramp & Harbor Blvd PM Peak Hour

I-405 PA/ED 11/15/2010
Albert Grover & Associate

Lane Group WBL WBR NBT SBT
Lane Group Flow (vph)1343 629 1924 1919
v/c Ratio 0.79 0.85 0.70 0.70
Control Delay 29.8 39.7 23.0 32.9
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 29.8 39.7 23.0 32.9
Queue Length 50th (ft) 441 465 446 394
Queue Length 95th (ft) 514 651 499 450
Internal Link Dist (ft) 600 816 85
Turn Bay Length (ft)
Base Capacity (vph) 1814 787 2742 2742
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.74 0.80 0.70 0.70

Intersection Summary



HCM Analysis & Queuing No Build Condition (Year 2020) 
5: I-405 SB Off-Ramp & Harbor Blvd PM Peak Hour

I-405 PA/ED 11/15/2010
Albert Grover & Associate

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 319 813 0 1567 2675 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.91 0.86
Frt 0.92 0.85 1.00 1.00
Flt Protected 0.98 1.00 1.00 1.00
Satd. Flow (prot) 3239 1441 5085 6408
Flt Permitted 0.98 1.00 1.00 1.00
Satd. Flow (perm) 3239 1441 5085 6408
Peak-hour factor, PHF 0.95 0.95 0.98 0.98 0.98 0.98
Adj. Flow (vph) 336 856 0 1599 2730 0
RTOR Reduction (vph) 1 1 0 0 0 0
Lane Group Flow (vph) 763 427 0 1599 2730 0
Turn Type Perm
Protected Phases 4 2 6
Permitted Phases 4
Actuated Green, G (s) 43.8 43.8 78.2 78.2
Effective Green, g (s) 43.8 43.8 78.2 78.2
Actuated g/C Ratio 0.34 0.34 0.60 0.60
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1091 486 3059 3855
v/s Ratio Prot 0.24 0.31 c0.43
v/s Ratio Perm c0.30
v/c Ratio 0.70 0.88 0.52 0.71
Uniform Delay, d1 37.4 40.6 15.1 18.0
Progression Factor 1.00 1.00 0.45 0.81
Incremental Delay, d2 2.0 16.4 0.4 0.8
Delay (s) 39.4 57.0 7.1 15.4
Level of Service D E A B
Approach Delay (s) 45.7 7.1 15.4
Approach LOS D A B

Intersection Summary
HCM Average Control Delay 19.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 79.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2020) 
5: I-405 SB Off-Ramp & Harbor Blvd PM Peak Hour

I-405 PA/ED 11/15/2010
Albert Grover & Associate

Lane Group EBL EBR NBT SBT
Lane Group Flow (vph) 764 428 1599 2730
v/c Ratio 0.70 0.88 0.52 0.71
Control Delay 40.7 60.2 7.5 16.1
Queue Delay 0.0 0.0 0.3 0.4
Total Delay 40.7 60.2 7.8 16.5
Queue Length 50th (ft) 277 359 177 315
Queue Length 95th (ft) 336 #505 m271 416
Internal Link Dist (ft) 615 113 816
Turn Bay Length (ft)
Base Capacity (vph) 1221 544 3060 3856
Starvation Cap Reductn 0 0 722 0
Spillback Cap Reductn 0 0 0 535
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.63 0.79 0.68 0.82

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing No Build Condition (Year 2020) 
7: Gisler Ave & Harbor Blvd PM Peak Hour

I-405 PA/ED 11/15/2010
Albert Grover & Associate

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 353 45 136 36 42 89 97 2475 20 143 2935 410
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 1.00 0.81 1.00 0.86
Frt 1.00 0.89 1.00 1.00 0.85 1.00 1.00 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3433 1653 1770 1863 1583 1770 7535 1770 6290
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3433 1653 1770 1863 1583 1770 7535 1770 6290
Peak-hour factor, PHF 0.78 0.78 0.78 0.83 0.83 0.83 0.88 0.88 0.88 0.89 0.89 0.89
Adj. Flow (vph) 453 58 174 43 51 107 110 2812 23 161 3298 461
RTOR Reduction (vph) 0 82 0 0 0 100 0 1 0 0 19 0
Lane Group Flow (vph) 453 150 0 43 51 7 110 2834 0 161 3740 0
Turn Type Prot Prot Perm Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8
Actuated Green, G (s) 18.0 18.9 7.4 8.3 8.3 9.4 66.7 21.0 78.3
Effective Green, g (s) 18.0 18.9 7.4 8.3 8.3 9.4 66.7 21.0 78.3
Actuated g/C Ratio 0.14 0.15 0.06 0.06 0.06 0.07 0.51 0.16 0.60
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 475 240 101 119 101 128 3866 286 3789
v/s Ratio Prot c0.13 0.09 0.02 c0.03 c0.06 0.38 0.09 c0.59
v/s Ratio Perm 0.00
v/c Ratio 0.95 0.62 0.43 0.43 0.07 0.86 0.73 0.56 0.99
Uniform Delay, d1 55.6 52.2 59.2 58.6 57.2 59.6 24.7 50.3 25.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.85 0.71
Incremental Delay, d2 29.6 5.0 2.9 2.5 0.3 40.0 1.3 1.9 10.0
Delay (s) 85.2 57.2 62.1 61.0 57.5 99.7 26.0 44.6 28.0
Level of Service F E E E E F C D C
Approach Delay (s) 75.7 59.4 28.7 28.7
Approach LOS E E C C

Intersection Summary
HCM Average Control Delay 33.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 82.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2020) 
7: Gisler Ave & Harbor Blvd PM Peak Hour

I-405 PA/ED 11/15/2010
Albert Grover & Associate

Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 453 232 43 51 107 110 2835 161 3759
v/c Ratio 0.95 0.72 0.37 0.48 0.56 0.86 0.72 0.56 0.98
Control Delay 86.7 45.0 67.7 74.0 22.2 108.4 25.2 50.2 25.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 86.7 45.0 67.7 74.0 22.3 108.4 25.2 50.2 25.9
Queue Length 50th (ft) 197 113 35 42 0 94 428 116 648
Queue Length 95th (ft)#234 162 70 80 48 #203 444 m181 729
Internal Link Dist (ft) 287 565 596 110
Turn Bay Length (ft) 180 120 170 175
Base Capacity (vph) 475 335 123 115 198 128 4001 285 3851
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 1 0 62 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.95 0.69 0.35 0.44 0.54 0.86 0.72 0.56 0.98

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing No Build Condition (Year 2020) 
8: Ikea Way & Susan St PM Peak Hour

I-405 PA/ED 11/15/2010
Albert Grover & Associate

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 192 0 44 761 0 104
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 0.95 0.95 0.95
Frt 1.00 1.00 1.00 0.85 0.85
Flt Protected 0.95 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3433 1770 3539 1504 1504
Flt Permitted 0.95 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3433 1770 3539 1504 1504
Peak-hour factor, PHF 0.85 0.85 0.88 0.88 0.82 0.82
Adj. Flow (vph) 226 0 50 865 0 127
RTOR Reduction (vph) 0 0 0 0 29 28
Lane Group Flow (vph) 226 0 50 865 35 35
Turn Type Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 6
Actuated Green, G (s) 10.1 4.9 41.9 33.0 33.0
Effective Green, g (s) 10.1 4.9 41.9 33.0 33.0
Actuated g/C Ratio 0.17 0.08 0.70 0.55 0.55
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 578 145 2471 827 827
v/s Ratio Prot c0.07 0.03 c0.24 0.02
v/s Ratio Perm 0.02
v/c Ratio 0.39 0.34 0.35 0.04 0.04
Uniform Delay, d1 22.2 26.0 3.6 6.2 6.2
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 1.4 0.4 0.1 0.1
Delay (s) 22.7 27.5 4.0 6.3 6.3
Level of Service C C A A A
Approach Delay (s) 22.7 5.3 6.3
Approach LOS C A A

Intersection Summary
HCM Average Control Delay 8.5 HCM Level of Service A
HCM Volume to Capacity ratio 0.36
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 33.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2020) 
8: Ikea Way & Susan St PM Peak Hour

I-405 PA/ED 11/15/2010
Albert Grover & Associate

Lane Group EBL NBL NBT SBT SBR
Lane Group Flow (vph) 226 50 865 64 63
v/c Ratio 0.39 0.24 0.35 0.05 0.05
Control Delay 23.3 26.0 4.6 0.1 0.1
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 23.3 26.0 4.6 0.1 0.1
Queue Length 50th (ft) 38 17 47 0 0
Queue Length 95th (ft) 53 41 103 0 0
Internal Link Dist (ft) 162 226 154
Turn Bay Length (ft) 220
Base Capacity (vph) 1087 325 2471 1280 1280
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.21 0.15 0.35 0.05 0.05

Intersection Summary
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HCM Analysis & Queuing                                                             No Build Condition (Year 2040)
1: I-405 NB On-Ramp (for SB Harbor Blvd) & Hyland Ave AM Peak Hour

I-405 PA/ED 8/30/2010
Albert Grover & Associate

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 0 0 552 276 289 198
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1863 1583 1770 1583
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1863 1583 1770 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 600 300 314 215
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 600 300 314 215
Turn Type Free Free
Protected Phases 5 6
Permitted Phases Free Free
Actuated Green, G (s) 40.5 65.0 16.5 65.0
Effective Green, g (s) 40.5 65.0 16.5 65.0
Actuated g/C Ratio 0.62 1.00 0.25 1.00
Clearance Time (s) 4.0 4.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 1161 1583 449 1583
v/s Ratio Prot c0.32 c0.18
v/s Ratio Perm 0.19 0.14
v/c Ratio 0.52 0.19 0.70 0.14
Uniform Delay, d1 6.8 0.0 22.0 0.0
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.6 0.3 4.7 0.2
Delay (s) 8.5 0.3 26.7 0.2
Level of Service A A C A
Approach Delay (s) 0.0 5.7 15.9
Approach LOS A A B

Intersection Summary
HCM Average Control Delay 9.5 HCM Level of Service A
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 51.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing                                                             No Build Condition (Year 2040)
1: I-405 NB On-Ramp (for SB Harbor Blvd) & Hyland Ave AM Peak Hour

I-405 PA/ED 8/30/2010
Albert Grover & Associate

Lane Group WBT WBR SBL SBR
Lane Group Flow (vph) 600 300 314 215
v/c Ratio 0.52 0.19 0.70 0.14
Control Delay 9.9 0.3 30.0 0.2
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 9.9 0.3 30.0 0.2
Queue Length 50th (ft) 115 0 112 0
Queue Length 95th (ft) 239 0 168 0
Internal Link Dist (ft) 803 629
Turn Bay Length (ft)
Base Capacity (vph) 1160 1583 599 1583
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.52 0.19 0.52 0.14

Intersection Summary



HCM Analysis & Queuing                                                             No Build Condition (Year 2040)
3: I-405 NB Off-Ramp & Harbor Blvd AM Peak Hour

I-405 PA/ED 8/30/2010
Albert Grover & Associate

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 513 726 1929 0 0 1518
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.86 0.86
Frt 0.94 0.85 1.00 1.00
Flt Protected 0.97 1.00 1.00 1.00
Satd. Flow (prot) 3300 1441 6408 6408
Flt Permitted 0.97 1.00 1.00 1.00
Satd. Flow (perm) 3300 1441 6408 6408
Peak-hour factor, PHF 0.95 0.95 0.98 0.98 0.98 0.98
Adj. Flow (vph) 540 764 1968 0 0 1549
RTOR Reduction (vph) 2 2 0 0 0 0
Lane Group Flow (vph) 889 411 1968 0 0 1549
Turn Type Perm
Protected Phases 8 2 6
Permitted Phases 8
Actuated Green, G (s) 47.3 47.3 74.7 74.7
Effective Green, g (s) 47.3 47.3 74.7 74.7
Actuated g/C Ratio 0.36 0.36 0.57 0.57
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1201 524 3682 3682
v/s Ratio Prot 0.27 c0.31 0.24
v/s Ratio Perm c0.29
v/c Ratio 0.74 0.78 0.53 0.42
Uniform Delay, d1 36.0 36.8 17.0 15.5
Progression Factor 1.00 1.00 0.63 1.00
Incremental Delay, d2 2.5 7.6 0.5 0.4
Delay (s) 38.5 44.4 11.2 15.9
Level of Service D D B B
Approach Delay (s) 40.4 11.2 15.9
Approach LOS D B B

Intersection Summary
HCM Average Control Delay 20.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 64.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing                                                             No Build Condition (Year 2040)
3: I-405 NB Off-Ramp & Harbor Blvd AM Peak Hour

I-405 PA/ED 8/30/2010
Albert Grover & Associate

Lane Group WBL WBR NBT SBT
Lane Group Flow (vph) 891 413 1968 1549
v/c Ratio 0.74 0.79 0.53 0.42
Control Delay 39.2 46.7 12.1 17.1
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 39.2 46.7 12.1 17.1
Queue Length 50th (ft) 334 336 191 203
Queue Length 95th (ft) 346 409 206 287
Internal Link Dist (ft) 600 816 85
Turn Bay Length (ft)
Base Capacity (vph) 1576 689 3681 3681
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.57 0.60 0.53 0.42

Intersection Summary



HCM Analysis & Queuing                                                             No Build Condition (Year 2040)
5: I-405 SB Off-Ramp & Harbor Blvd AM Peak Hour

I-405 PA/ED 8/30/2010
Albert Grover & Associate

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 614 637 0 1315 2031 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.91 0.86
Frt 0.96 0.85 1.00 1.00
Flt Protected 0.97 1.00 1.00 1.00
Satd. Flow (prot) 3340 1441 5085 6408
Flt Permitted 0.97 1.00 1.00 1.00
Satd. Flow (perm) 3340 1441 5085 6408
Peak-hour factor, PHF 0.94 0.94 0.98 0.98 0.98 0.98
Adj. Flow (vph) 653 678 0 1342 2072 0
RTOR Reduction (vph) 1 1 0 0 0 0
Lane Group Flow (vph) 910 419 0 1342 2072 0
Turn Type Perm
Protected Phases 4 2 6
Permitted Phases 4
Actuated Green, G (s) 47.7 47.7 74.3 74.3
Effective Green, g (s) 47.7 47.7 74.3 74.3
Actuated g/C Ratio 0.37 0.37 0.57 0.57
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1226 529 2906 3662
v/s Ratio Prot 0.27 0.26 c0.32
v/s Ratio Perm c0.29
v/c Ratio 0.74 0.79 0.46 0.57
Uniform Delay, d1 35.8 36.7 16.2 17.6
Progression Factor 1.00 1.00 0.55 0.62
Incremental Delay, d2 2.5 7.9 0.4 0.6
Delay (s) 38.3 44.6 9.3 11.5
Level of Service D D A B
Approach Delay (s) 40.3 9.3 11.5
Approach LOS D A B

Intersection Summary
HCM Average Control Delay 18.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 64.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing                                                             No Build Condition (Year 2040)
5: I-405 SB Off-Ramp & Harbor Blvd AM Peak Hour

I-405 PA/ED 8/30/2010
Albert Grover & Associate

Lane Group EBL EBR NBT SBT
Lane Group Flow (vph) 911 420 1342 2072
v/c Ratio 0.74 0.79 0.46 0.57
Control Delay 39.0 47.1 10.0 12.3
Queue Delay 0.0 0.0 0.2 0.1
Total Delay 39.0 47.1 10.2 12.4
Queue Length 50th (ft) 340 342 87 187
Queue Length 95th (ft) 354 418 149 201
Internal Link Dist (ft) 615 113 816
Turn Bay Length (ft)
Base Capacity (vph) 1569 677 2905 3661
Starvation Cap Reductn 0 0 734 0
Spillback Cap Reductn 0 0 0 310
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.58 0.62 0.62 0.62

Intersection Summary



HCM Analysis & Queuing                                                             No Build Condition (Year 2040)
7: Gisler Ave & Harbor Blvd AM Peak Hour

I-405 PA/ED 8/30/2010
Albert Grover & Associate

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 616 63 74 24 40 150 107 2464 20 96 2332 240
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 1.00 0.81 1.00 0.86
Frt 1.00 0.92 1.00 1.00 0.85 1.00 1.00 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3433 1712 1770 1863 1583 1770 7535 1770 6318
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3433 1712 1770 1863 1583 1770 7535 1770 6318
Peak-hour factor, PHF 0.93 0.93 0.93 0.79 0.79 0.79 0.96 0.96 0.96 0.95 0.95 0.95
Adj. Flow (vph) 662 68 80 30 51 190 111 2567 21 101 2455 253
RTOR Reduction (vph) 0 34 0 0 0 126 0 1 0 0 13 0
Lane Group Flow (vph) 662 114 0 30 51 64 111 2587 0 101 2695 0
Turn Type Prot Prot Perm Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8
Actuated Green, G (s) 27.9 35.2 4.7 12.0 12.0 11.9 61.9 12.2 62.2
Effective Green, g (s) 27.9 35.2 4.7 12.0 12.0 11.9 61.9 12.2 62.2
Actuated g/C Ratio 0.21 0.27 0.04 0.09 0.09 0.09 0.48 0.09 0.48
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 737 464 64 172 146 162 3588 166 3023
v/s Ratio Prot c0.19 0.07 0.02 0.03 c0.06 0.34 0.06 c0.43
v/s Ratio Perm c0.04
v/c Ratio 0.90 0.25 0.47 0.30 0.44 0.69 0.72 0.61 0.89
Uniform Delay, d1 49.7 37.0 61.4 55.1 55.8 57.2 27.2 56.6 30.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.13 0.60
Incremental Delay, d2 13.7 0.3 5.3 1.0 2.1 11.4 1.3 5.3 3.8
Delay (s) 63.3 37.3 66.8 56.0 57.9 68.6 28.4 69.1 22.5
Level of Service E D E E E E C E C
Approach Delay (s) 58.6 58.5 30.1 24.2
Approach LOS E E C C

Intersection Summary
HCM Average Control Delay 32.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 78.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing                                                             No Build Condition (Year 2040)
7: Gisler Ave & Harbor Blvd AM Peak Hour

I-405 PA/ED 8/30/2010
Albert Grover & Associate

Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 662 148 30 51 190 111 2588 101 2708
v/c Ratio 0.90 0.30 0.31 0.34 0.74 0.69 0.70 0.61 0.87
Control Delay 65.9 27.3 67.1 60.8 35.2 78.3 28.4 76.7 21.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Total Delay 65.9 27.3 67.1 60.8 35.2 78.3 28.4 76.7 22.0
Queue Length 50th (ft) 278 70 25 42 42 90 416 85 654
Queue Length 95th (ft)#373 125 51 70 86 #188 512 m147 #325
Internal Link Dist (ft) 287 565 596 110
Turn Bay Length (ft) 180 120 170 175
Base Capacity (vph) 766 527 109 229 317 168 3680 204 3110
Starvation Cap Reductn 0 0 0 0 0 0 0 0 39
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.86 0.28 0.28 0.22 0.60 0.66 0.70 0.50 0.88

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing                                                             No Build Condition (Year 2040)
8: Ikea Way & Susan St AM Peak Hour

I-405 PA/ED 8/30/2010
Albert Grover & Associate

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 125 0 15 706 0 10
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 0.95 0.95 0.95
Frt 1.00 1.00 1.00 0.85 0.85
Flt Protected 0.95 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3433 1770 3539 1504 1504
Flt Permitted 0.95 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3433 1770 3539 1504 1504
Peak-hour factor, PHF 0.65 0.65 0.82 0.82 0.50 0.50
Adj. Flow (vph) 192 0 18 861 0 20
RTOR Reduction (vph) 0 0 0 0 4 4
Lane Group Flow (vph) 192 0 18 861 6 6
Turn Type Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 6
Actuated Green, G (s) 9.7 1.5 42.3 36.8 36.8
Effective Green, g (s) 9.7 1.5 42.3 36.8 36.8
Actuated g/C Ratio 0.16 0.02 0.70 0.61 0.61
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 555 44 2495 922 922
v/s Ratio Prot c0.06 0.01 c0.24 0.00
v/s Ratio Perm 0.00
v/c Ratio 0.35 0.41 0.35 0.01 0.01
Uniform Delay, d1 22.3 28.8 3.5 4.5 4.5
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 6.1 0.4 0.0 0.0
Delay (s) 22.7 34.9 3.8 4.5 4.5
Level of Service C C A A A
Approach Delay (s) 22.7 4.5 4.5
Approach LOS C A A

Intersection Summary
HCM Average Control Delay 7.7 HCM Level of Service A
HCM Volume to Capacity ratio 0.35
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 29.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing                                                             No Build Condition (Year 2040)
8: Ikea Way & Susan St AM Peak Hour

I-405 PA/ED 8/30/2010
Albert Grover & Associate

Lane Group EBL NBL NBT SBT SBR
Lane Group Flow (vph) 192 18 861 10 10
v/c Ratio 0.35 0.10 0.34 0.01 0.01
Control Delay 23.1 25.1 4.4 0.0 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 23.1 25.1 4.4 0.0 0.0
Queue Length 50th (ft) 32 6 44 0 0
Queue Length 95th (ft) 35 20 93 0 0
Internal Link Dist (ft) 162 226 154
Turn Bay Length (ft) 220
Base Capacity (vph) 1144 295 2496 1351 1351
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.17 0.06 0.34 0.01 0.01

Intersection Summary
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HCM Analysis & Queuing No Build Condition (Year 2040)
1: I-405 NB On-Ramp (for SB Harbor Blvd) & Hyland Ave PM Peak Hour

I-405 PA/ED 11/15/2010
Albert Grover & Associate

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 0 0 685 452 412 272
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1863 1583 1770 1583
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1863 1583 1770 1583
Peak-hour factor, PHF 0.92 0.92 0.97 0.97 0.93 0.93
Adj. Flow (vph) 0 0 706 466 443 292
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 706 466 443 292
Turn Type Free Free
Protected Phases 5 6
Permitted Phases Free Free
Actuated Green, G (s) 37.2 65.0 19.8 65.0
Effective Green, g (s) 37.2 65.0 19.8 65.0
Actuated g/C Ratio 0.57 1.00 0.30 1.00
Clearance Time (s) 4.0 4.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 1066 1583 539 1583
v/s Ratio Prot c0.38 c0.25
v/s Ratio Perm 0.29 0.18
v/c Ratio 0.66 0.29 0.82 0.18
Uniform Delay, d1 9.6 0.0 21.0 0.0
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.2 0.5 9.8 0.3
Delay (s) 12.8 0.5 30.7 0.3
Level of Service B A C A
Approach Delay (s) 0.0 7.9 18.6
Approach LOS A A B

Intersection Summary
HCM Average Control Delay 12.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 65.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2040)
1: I-405 NB On-Ramp (for SB Harbor Blvd) & Hyland Ave PM Peak Hour

I-405 PA/ED 11/15/2010
Albert Grover & Associate

Lane Group WBT WBR SBL SBR
Lane Group Flow (vph) 706 466 443 292
v/c Ratio 0.66 0.29 0.82 0.18
Control Delay 14.1 0.5 34.9 0.3
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 14.1 0.5 34.9 0.3
Queue Length 50th (ft) 186 0 154 0
Queue Length 95th (ft) 308 0 #281 0
Internal Link Dist (ft) 670 629
Turn Bay Length (ft)
Base Capacity (vph) 1067 1583 599 1583
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.66 0.29 0.74 0.18

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Analysis & Queuing No Build Condition (Year 2040)
3: I-405 NB Off-Ramp & Harbor Blvd PM Peak Hour

I-405 PA/ED 11/15/2010
Albert Grover & Associate

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 873 1063 1973 0 0 1919
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.86 0.86
Frt 0.95 0.85 1.00 1.00
Flt Protected 0.97 1.00 1.00 1.00
Satd. Flow (prot) 3320 1441 6408 6408
Flt Permitted 0.97 1.00 1.00 1.00
Satd. Flow (perm) 3320 1441 6408 6408
Peak-hour factor, PHF 0.96 0.96 0.98 0.98 0.95 0.95
Adj. Flow (vph) 909 1107 2013 0 0 2020
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph)1374 642 2013 0 0 2020
Turn Type Perm
Protected Phases 8 2 6
Permitted Phases 8
Actuated Green, G (s) 67.1 67.1 54.9 54.9
Effective Green, g (s) 67.1 67.1 54.9 54.9
Actuated g/C Ratio 0.52 0.52 0.42 0.42
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1714 744 2706 2706
v/s Ratio Prot 0.41 0.31 c0.32
v/s Ratio Perm c0.45
v/c Ratio 0.80 0.86 0.74 0.75
Uniform Delay, d1 26.0 27.4 31.6 31.7
Progression Factor 1.00 1.00 0.68 1.00
Incremental Delay, d2 2.8 10.1 1.6 1.9
Delay (s) 28.7 37.5 23.2 33.6
Level of Service C D C C
Approach Delay (s) 31.5 23.2 33.6
Approach LOS C C C

Intersection Summary
HCM Average Control Delay 29.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 82.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2040)
3: I-405 NB Off-Ramp & Harbor Blvd PM Peak Hour

I-405 PA/ED 11/15/2010
Albert Grover & Associate

Lane Group WBL WBR NBT SBT
Lane Group Flow (vph)1374 642 2013 2020
v/c Ratio 0.80 0.86 0.74 0.75
Control Delay 29.9 40.3 23.8 34.5
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 29.9 40.3 23.8 34.5
Queue Length 50th (ft) 451 474 476 429
Queue Length 95th (ft) 535 678 527 482
Internal Link Dist (ft) 600 816 85
Turn Bay Length (ft)
Base Capacity (vph) 1814 787 2708 2708
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.76 0.82 0.74 0.75

Intersection Summary



HCM Analysis & Queuing No Build Condition (Year 2040)
5: I-405 SB Off-Ramp & Harbor Blvd PM Peak Hour

I-405 PA/ED 11/15/2010
Albert Grover & Associate

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 324 856 0 1649 2792 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.91 0.86
Frt 0.91 0.85 1.00 1.00
Flt Protected 0.98 1.00 1.00 1.00
Satd. Flow (prot) 3235 1441 5085 6408
Flt Permitted 0.98 1.00 1.00 1.00
Satd. Flow (perm) 3235 1441 5085 6408
Peak-hour factor, PHF 0.95 0.95 0.98 0.98 0.98 0.98
Adj. Flow (vph) 341 901 0 1683 2849 0
RTOR Reduction (vph) 1 1 0 0 0 0
Lane Group Flow (vph) 791 449 0 1683 2849 0
Turn Type Perm
Protected Phases 4 2 6
Permitted Phases 4
Actuated Green, G (s) 45.3 45.3 76.7 76.7
Effective Green, g (s) 45.3 45.3 76.7 76.7
Actuated g/C Ratio 0.35 0.35 0.59 0.59
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1127 502 3000 3781
v/s Ratio Prot 0.24 0.33 c0.44
v/s Ratio Perm c0.31
v/c Ratio 0.70 0.90 0.56 0.75
Uniform Delay, d1 36.5 40.1 16.3 19.7
Progression Factor 1.00 1.00 0.42 0.87
Incremental Delay, d2 2.0 18.2 0.5 0.9
Delay (s) 38.5 58.3 7.2 18.1
Level of Service D E A B
Approach Delay (s) 45.7 7.2 18.1
Approach LOS D A B

Intersection Summary
HCM Average Control Delay 20.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 82.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2040)
5: I-405 SB Off-Ramp & Harbor Blvd PM Peak Hour

I-405 PA/ED 11/15/2010
Albert Grover & Associate

Lane Group EBL EBR NBT SBT
Lane Group Flow (vph) 792 450 1683 2849
v/c Ratio 0.70 0.89 0.56 0.75
Control Delay 39.8 61.0 7.5 18.8
Queue Delay 0.0 0.0 0.4 0.7
Total Delay 39.8 61.0 7.9 19.5
Queue Length 50th (ft) 283 376 223 378
Queue Length 95th (ft) 351 #575 m254 462
Internal Link Dist (ft) 615 113 816
Turn Bay Length (ft)
Base Capacity (vph) 1221 544 3000 3781
Starvation Cap Reductn 0 0 675 0
Spillback Cap Reductn 0 0 0 512
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.65 0.83 0.72 0.87

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing No Build Condition (Year 2040)
7: Gisler Ave & Harbor Blvd PM Peak Hour

I-405 PA/ED 11/15/2010
Albert Grover & Associate

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 367 47 141 38 44 93 101 2594 21 149 3073 426
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 1.00 0.81 1.00 0.86
Frt 1.00 0.89 1.00 1.00 0.85 1.00 1.00 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3433 1653 1770 1863 1583 1770 7535 1770 6291
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3433 1653 1770 1863 1583 1770 7535 1770 6291
Peak-hour factor, PHF 0.78 0.78 0.78 0.83 0.83 0.83 0.88 0.88 0.88 0.89 0.89 0.89
Adj. Flow (vph) 471 60 181 46 53 112 115 2948 24 167 3453 479
RTOR Reduction (vph) 0 82 0 0 0 105 0 1 0 0 20 0
Lane Group Flow (vph) 471 159 0 46 53 7 115 2971 0 167 3912 0
Turn Type Prot Prot Perm Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8
Actuated Green, G (s) 18.0 20.0 6.3 8.3 8.3 9.5 67.8 19.9 78.2
Effective Green, g (s) 18.0 20.0 6.3 8.3 8.3 9.5 67.8 19.9 78.2
Actuated g/C Ratio 0.14 0.15 0.05 0.06 0.06 0.07 0.52 0.15 0.60
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 475 254 86 119 101 129 3930 271 3784
v/s Ratio Prot c0.14 c0.10 0.03 0.03 c0.06 0.39 0.09 c0.62
v/s Ratio Perm 0.00
v/c Ratio 0.99 0.63 0.53 0.45 0.07 0.89 0.76 0.62 1.03
Uniform Delay, d1 55.9 51.5 60.4 58.6 57.2 59.7 24.6 51.5 25.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.84 0.69
Incremental Delay, d2 38.9 4.7 6.3 2.6 0.3 47.8 1.4 3.0 22.4
Delay (s) 94.9 56.2 66.7 61.3 57.5 107.5 26.0 46.4 40.4
Level of Service F E E E E F C D D
Approach Delay (s) 81.8 60.5 29.0 40.6
Approach LOS F E C D

Intersection Summary
HCM Average Control Delay 40.3 HCM Level of Service D
HCM Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 85.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2040)
7: Gisler Ave & Harbor Blvd PM Peak Hour

I-405 PA/ED 11/15/2010
Albert Grover & Associate

Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 471 241 46 53 112 115 2972 167 3932
v/c Ratio 0.99 0.72 0.46 0.50 0.57 0.88 0.75 0.62 1.02
Control Delay 95.0 44.6 73.8 75.0 22.1 112.4 25.3 51.8 37.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 95.0 44.6 73.8 75.0 22.1 112.4 25.4 51.8 37.1
Queue Length 50th (ft) 207 119 38 44 0 98 462 122 ~739
Queue Length 95th (ft)#249 170 74 82 48 #213 478 m179 #1031
Internal Link Dist (ft) 287 565 596 110
Turn Bay Length (ft) 180 120 170 175
Base Capacity (vph) 475 336 109 115 203 130 4005 271 3843
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 56 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.99 0.72 0.42 0.46 0.55 0.88 0.75 0.62 1.02

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing No Build Condition (Year 2040)
8: Ikea Way & Susan St PM Peak Hour

I-405 PA/ED 11/15/2010
Albert Grover & Associate

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 213 0 46 791 0 125
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 0.95 0.95 0.95
Frt 1.00 1.00 1.00 0.85 0.85
Flt Protected 0.95 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3433 1770 3539 1504 1504
Flt Permitted 0.95 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3433 1770 3539 1504 1504
Peak-hour factor, PHF 0.85 0.85 0.88 0.88 0.82 0.82
Adj. Flow (vph) 251 0 52 899 0 152
RTOR Reduction (vph) 0 0 0 0 35 35
Lane Group Flow (vph) 251 0 52 899 41 41
Turn Type Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 6
Actuated Green, G (s) 10.4 4.9 41.6 32.7 32.7
Effective Green, g (s) 10.4 4.9 41.6 32.7 32.7
Actuated g/C Ratio 0.17 0.08 0.69 0.55 0.55
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 595 145 2454 820 820
v/s Ratio Prot c0.07 0.03 c0.25 0.03
v/s Ratio Perm 0.03
v/c Ratio 0.42 0.36 0.37 0.05 0.05
Uniform Delay, d1 22.1 26.1 3.8 6.4 6.4
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 1.5 0.4 0.1 0.1
Delay (s) 22.6 27.6 4.2 6.5 6.5
Level of Service C C A A A
Approach Delay (s) 22.6 5.5 6.5
Approach LOS C A A

Intersection Summary
HCM Average Control Delay 8.8 HCM Level of Service A
HCM Volume to Capacity ratio 0.38
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 34.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2040)
8: Ikea Way & Susan St PM Peak Hour

I-405 PA/ED 11/15/2010
Albert Grover & Associate

Lane Group EBL NBL NBT SBT SBR
Lane Group Flow (vph) 251 52 899 76 76
v/c Ratio 0.42 0.24 0.37 0.06 0.06
Control Delay 23.5 26.0 4.8 0.1 0.1
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 23.5 26.0 4.8 0.1 0.1
Queue Length 50th (ft) 42 18 51 0 0
Queue Length 95th (ft) 59 42 108 0 0
Internal Link Dist (ft) 162 226 154
Turn Bay Length (ft) 220
Base Capacity (vph) 1087 325 2452 1275 1275
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.23 0.16 0.37 0.06 0.06

Intersection Summary
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HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
1: I-405 NB On-Ramp (for SB Harbor Blvd) & Hyland Ave AM Peak Hour

I-405 PA/ED 10/20/2010
Albert Grover & Associate

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 0 0 413 264 214 140
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1863 1583 1770 1583
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1863 1583 1770 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 449 287 233 152
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 449 287 233 152
Turn Type Free Free
Protected Phases 5 6
Permitted Phases Free Free
Actuated Green, G (s) 43.0 65.0 14.0 65.0
Effective Green, g (s) 43.0 65.0 14.0 65.0
Actuated g/C Ratio 0.66 1.00 0.22 1.00
Clearance Time (s) 4.0 4.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 1232 1583 381 1583
v/s Ratio Prot c0.24 c0.13
v/s Ratio Perm 0.18 0.10
v/c Ratio 0.36 0.18 0.61 0.10
Uniform Delay, d1 4.9 0.0 23.0 0.0
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.8 0.3 2.9 0.1
Delay (s) 5.7 0.3 25.9 0.1
Level of Service A A C A
Approach Delay (s) 0.0 3.6 15.7
Approach LOS A A B

Intersection Summary
HCM Average Control Delay 7.8 HCM Level of Service A
HCM Volume to Capacity ratio 0.42
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 40.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
1: I-405 NB On-Ramp (for SB Harbor Blvd) & Hyland Ave AM Peak Hour

I-405 PA/ED 10/20/2010
Albert Grover & Associate

Lane Group WBT WBR SBL SBR
Lane Group Flow (vph) 449 287 233 152
v/c Ratio 0.36 0.18 0.61 0.10
Control Delay 6.8 0.2 29.2 0.1
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 6.8 0.2 29.2 0.1
Queue Length 50th (ft) 66 0 84 0
Queue Length 95th (ft) 145 0 132 0
Internal Link Dist (ft) 612 629
Turn Bay Length (ft)
Base Capacity (vph) 1231 1583 817 1583
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.36 0.18 0.29 0.10

Intersection Summary



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
3: I-405 NB Off-Ramp & Harbor Blvd AM Peak Hour

I-405 PA/ED 10/20/2010
Albert Grover & Associate

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 493 698 1889 0 0 1492
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.86 0.86
Frt 0.94 0.85 1.00 1.00
Flt Protected 0.97 1.00 1.00 1.00
Satd. Flow (prot) 3300 1441 6408 6408
Flt Permitted 0.97 1.00 1.00 1.00
Satd. Flow (perm) 3300 1441 6408 6408
Peak-hour factor, PHF 0.95 0.95 0.98 0.98 0.98 0.98
Adj. Flow (vph) 519 735 1928 0 0 1522
RTOR Reduction (vph) 2 2 0 0 0 0
Lane Group Flow (vph) 855 395 1928 0 0 1522
Turn Type Perm
Protected Phases 8 2 6
Permitted Phases 8
Actuated Green, G (s) 45.7 45.7 76.3 76.3
Effective Green, g (s) 45.7 45.7 76.3 76.3
Actuated g/C Ratio 0.35 0.35 0.59 0.59
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1160 507 3761 3761
v/s Ratio Prot 0.26 c0.30 0.24
v/s Ratio Perm c0.27
v/c Ratio 0.74 0.78 0.51 0.40
Uniform Delay, d1 36.9 37.6 15.9 14.5
Progression Factor 1.00 1.00 0.55 1.00
Incremental Delay, d2 2.5 7.4 0.4 0.3
Delay (s) 39.4 45.1 9.1 14.9
Level of Service D D A B
Approach Delay (s) 41.2 9.1 14.9
Approach LOS D A B

Intersection Summary
HCM Average Control Delay 19.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 62.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
3: I-405 NB Off-Ramp & Harbor Blvd AM Peak Hour

I-405 PA/ED 10/20/2010
Albert Grover & Associate

Lane Group WBL WBR NBT SBT
Lane Group Flow (vph) 857 397 1928 1522
v/c Ratio 0.74 0.78 0.51 0.40
Control Delay 40.1 47.7 9.8 16.0
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 40.1 47.7 9.8 16.0
Queue Length 50th (ft) 322 324 172 192
Queue Length 95th (ft) 337 397 187 274
Internal Link Dist (ft) 600 816 85
Turn Bay Length (ft)
Base Capacity (vph) 1576 689 3759 3759
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.54 0.58 0.51 0.40

Intersection Summary



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
5: I-405 SB Off-Ramp & Harbor Blvd AM Peak Hour

I-405 PA/ED 10/20/2010
Albert Grover & Associate

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 588 614 0 1301 1985 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.91 0.86
Frt 0.96 0.85 1.00 1.00
Flt Protected 0.97 1.00 1.00 1.00
Satd. Flow (prot) 3340 1441 5085 6408
Flt Permitted 0.97 1.00 1.00 1.00
Satd. Flow (perm) 3340 1441 5085 6408
Peak-hour factor, PHF 0.94 0.94 0.98 0.98 0.98 0.98
Adj. Flow (vph) 626 653 0 1328 2026 0
RTOR Reduction (vph) 2 2 0 0 0 0
Lane Group Flow (vph) 872 403 0 1328 2026 0
Turn Type Perm
Protected Phases 4 2 6
Permitted Phases 4
Actuated Green, G (s) 46.3 46.3 75.7 75.7
Effective Green, g (s) 46.3 46.3 75.7 75.7
Actuated g/C Ratio 0.36 0.36 0.58 0.58
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1190 513 2961 3731
v/s Ratio Prot 0.26 0.26 c0.32
v/s Ratio Perm c0.28
v/c Ratio 0.73 0.79 0.45 0.54
Uniform Delay, d1 36.5 37.4 15.3 16.6
Progression Factor 1.00 1.00 0.51 0.63
Incremental Delay, d2 2.4 7.8 0.3 0.5
Delay (s) 38.8 45.2 8.2 11.0
Level of Service D D A B
Approach Delay (s) 40.8 8.2 11.0
Approach LOS D A B

Intersection Summary
HCM Average Control Delay 18.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 62.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
5: I-405 SB Off-Ramp & Harbor Blvd AM Peak Hour

I-405 PA/ED 10/20/2010
Albert Grover & Associate

Lane Group EBL EBR NBT SBT
Lane Group Flow (vph) 874 405 1328 2026
v/c Ratio 0.73 0.78 0.45 0.54
Control Delay 39.6 47.6 8.8 11.8
Queue Delay 0.0 0.0 0.2 0.0
Total Delay 39.6 47.6 9.1 11.8
Queue Length 50th (ft) 327 330 100 180
Queue Length 95th (ft) 343 406 190 195
Internal Link Dist (ft) 615 113 816
Turn Bay Length (ft)
Base Capacity (vph) 1567 678 2960 3729
Starvation Cap Reductn 0 0 774 0
Spillback Cap Reductn 0 0 0 228
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.56 0.60 0.61 0.58

Intersection Summary



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
7: Gisler Ave & Harbor Blvd AM Peak Hour

I-405 PA/ED 10/20/2010
Albert Grover & Associate

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 591 60 70 23 38 144 102 2407 19 92 2277 230
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 1.00 0.81 1.00 0.86
Frt 1.00 0.92 1.00 1.00 0.85 1.00 1.00 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3433 1713 1770 1863 1583 1770 7535 1770 6320
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3433 1713 1770 1863 1583 1770 7535 1770 6320
Peak-hour factor, PHF 0.93 0.93 0.93 0.79 0.79 0.79 0.96 0.96 0.96 0.95 0.95 0.95
Adj. Flow (vph) 635 65 75 29 48 182 106 2507 20 97 2397 242
RTOR Reduction (vph) 0 33 0 0 0 124 0 1 0 0 12 0
Lane Group Flow (vph) 635 107 0 29 48 58 106 2526 0 97 2627 0
Turn Type Prot Prot Perm Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8
Actuated Green, G (s) 26.9 33.8 4.7 11.6 11.6 10.6 60.6 14.9 64.9
Effective Green, g (s) 26.9 33.8 4.7 11.6 11.6 10.6 60.6 14.9 64.9
Actuated g/C Ratio 0.21 0.26 0.04 0.09 0.09 0.08 0.47 0.11 0.50
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 710 445 64 166 141 144 3512 203 3155
v/s Ratio Prot c0.18 0.06 0.02 0.03 c0.06 0.34 0.05 c0.42
v/s Ratio Perm c0.04
v/c Ratio 0.89 0.24 0.45 0.29 0.41 0.74 0.72 0.48 0.83
Uniform Delay, d1 50.2 38.0 61.4 55.3 56.0 58.3 27.9 53.9 27.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.87 0.57
Incremental Delay, d2 13.7 0.3 5.0 1.0 2.0 17.7 1.3 1.5 2.4
Delay (s) 63.9 38.3 66.4 56.3 57.9 76.0 29.2 48.6 18.3
Level of Service E D E E E E C D B
Approach Delay (s) 59.3 58.6 31.1 19.4
Approach LOS E E C B

Intersection Summary
HCM Average Control Delay 30.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 76.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
7: Gisler Ave & Harbor Blvd AM Peak Hour

I-405 PA/ED 10/20/2010
Albert Grover & Associate

Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 635 140 29 48 182 106 2527 97 2639
v/c Ratio 0.89 0.29 0.30 0.33 0.73 0.74 0.70 0.48 0.81
Control Delay 66.3 28.0 66.8 61.3 34.6 87.2 28.5 54.8 17.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Total Delay 66.3 28.0 66.8 61.3 34.6 87.2 28.5 54.8 17.9
Queue Length 50th (ft) 267 66 24 39 38 88 400 82 415
Queue Length 95th (ft)#359 121 50 67 82 #177 475 m141 253
Internal Link Dist (ft) 287 565 596 110
Turn Bay Length (ft) 180 120 170 175
Base Capacity (vph) 739 504 109 218 305 150 3607 203 3245
Starvation Cap Reductn 0 0 0 0 0 0 0 0 44
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.86 0.28 0.27 0.22 0.60 0.71 0.70 0.48 0.82

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
8: Ikea Way & Susan St AM Peak Hour

I-405 PA/ED 10/20/2010
Albert Grover & Associate

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 89 0 13 680 0 8
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 0.95 0.95 0.95
Frt 1.00 1.00 1.00 0.85 0.85
Flt Protected 0.95 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3433 1770 3539 1504 1504
Flt Permitted 0.95 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3433 1770 3539 1504 1504
Peak-hour factor, PHF 0.65 0.65 0.82 0.82 0.50 0.50
Adj. Flow (vph) 137 0 16 829 0 16
RTOR Reduction (vph) 0 0 0 0 3 3
Lane Group Flow (vph) 137 0 16 829 5 5
Turn Type Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 6
Actuated Green, G (s) 7.8 1.5 44.2 38.7 38.7
Effective Green, g (s) 7.8 1.5 44.2 38.7 38.7
Actuated g/C Ratio 0.13 0.02 0.74 0.64 0.64
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 446 44 2607 970 970
v/s Ratio Prot c0.04 0.01 c0.23 0.00
v/s Ratio Perm 0.00
v/c Ratio 0.31 0.36 0.32 0.01 0.01
Uniform Delay, d1 23.7 28.8 2.7 3.8 3.8
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 5.1 0.3 0.0 0.0
Delay (s) 24.0 33.8 3.0 3.8 3.8
Level of Service C C A A A
Approach Delay (s) 24.0 3.6 3.8
Approach LOS C A A

Intersection Summary
HCM Average Control Delay 6.4 HCM Level of Service A
HCM Volume to Capacity ratio 0.32
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 28.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
8: Ikea Way & Susan St AM Peak Hour

I-405 PA/ED 10/20/2010
Albert Grover & Associate

Lane Group EBL NBL NBT SBT SBR
Lane Group Flow (vph) 137 16 829 8 8
v/c Ratio 0.27 0.09 0.31 0.01 0.01
Control Delay 22.6 25.1 3.8 0.0 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 22.6 25.1 3.8 0.0 0.0
Queue Length 50th (ft) 23 5 38 0 0
Queue Length 95th (ft) 26 18 89 0 0
Internal Link Dist (ft) 162 226 154
Turn Bay Length (ft) 220
Base Capacity (vph) 1087 295 2699 1379 1379
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.13 0.05 0.31 0.01 0.01

Intersection Summary
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HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
1: I-405 NB On-Ramp (for SB Harbor Blvd) & Hyland Ave PM Peak Hour

I-405 PA/ED 11/15/2010
Albert Grover & Associate

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 0 0 664 434 314 269
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1863 1583 1770 1583
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1863 1583 1770 1583
Peak-hour factor, PHF 0.92 0.92 0.97 0.97 0.93 0.93
Adj. Flow (vph) 0 0 685 447 338 289
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 685 447 338 289
Turn Type Free Free
Protected Phases 5 6
Permitted Phases Free Free
Actuated Green, G (s) 39.8 65.0 17.2 65.0
Effective Green, g (s) 39.8 65.0 17.2 65.0
Actuated g/C Ratio 0.61 1.00 0.26 1.00
Clearance Time (s) 4.0 4.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 1141 1583 468 1583
v/s Ratio Prot c0.37 c0.19
v/s Ratio Perm 0.28 0.18
v/c Ratio 0.60 0.28 0.72 0.18
Uniform Delay, d1 7.7 0.0 21.7 0.0
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.3 0.4 5.4 0.3
Delay (s) 10.1 0.4 27.2 0.3
Level of Service B A C A
Approach Delay (s) 0.0 6.3 14.8
Approach LOS A A B

Intersection Summary
HCM Average Control Delay 9.3 HCM Level of Service A
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 59.0% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
1: I-405 NB On-Ramp (for SB Harbor Blvd) & Hyland Ave PM Peak Hour

I-405 PA/ED 11/15/2010
Albert Grover & Associate

Lane Group WBT WBR SBL SBR
Lane Group Flow (vph) 685 447 338 289
v/c Ratio 0.60 0.28 0.72 0.18
Control Delay 11.6 0.4 30.5 0.3
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 11.6 0.4 30.5 0.3
Queue Length 50th (ft) 148 0 120 0
Queue Length 95th (ft) 294 0 183 0
Internal Link Dist (ft) 707 629
Turn Bay Length (ft)
Base Capacity (vph) 1141 1583 599 1583
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.60 0.28 0.56 0.18

Intersection Summary



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
3: I-405 NB Off-Ramp & Harbor Blvd PM Peak Hour

I-405 PA/ED 11/15/2010
Albert Grover & Associate

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 852 1041 1852 0 0 1797
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.86 0.86
Frt 0.95 0.85 1.00 1.00
Flt Protected 0.97 1.00 1.00 1.00
Satd. Flow (prot) 3320 1441 6408 6408
Flt Permitted 0.97 1.00 1.00 1.00
Satd. Flow (perm) 3320 1441 6408 6408
Peak-hour factor, PHF 0.96 0.96 0.98 0.98 0.95 0.95
Adj. Flow (vph) 888 1084 1890 0 0 1892
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph)1343 629 1890 0 0 1892
Turn Type Perm
Protected Phases 8 2 6
Permitted Phases 8
Actuated Green, G (s) 66.3 66.3 55.7 55.7
Effective Green, g (s) 66.3 66.3 55.7 55.7
Actuated g/C Ratio 0.51 0.51 0.43 0.43
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1693 735 2746 2746
v/s Ratio Prot 0.40 0.29 c0.30
v/s Ratio Perm c0.44
v/c Ratio 0.79 0.86 0.69 0.69
Uniform Delay, d1 26.2 27.7 30.1 30.1
Progression Factor 1.00 1.00 0.70 1.00
Incremental Delay, d2 2.6 9.6 1.2 1.4
Delay (s) 28.8 37.3 22.4 31.6
Level of Service C D C C
Approach Delay (s) 31.5 22.4 31.6
Approach LOS C C C

Intersection Summary
HCM Average Control Delay 28.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 78.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
3: I-405 NB Off-Ramp & Harbor Blvd PM Peak Hour

I-405 PA/ED 11/15/2010
Albert Grover & Associate

Lane Group WBL WBR NBT SBT
Lane Group Flow (vph)1343 629 1890 1892
v/c Ratio 0.79 0.85 0.69 0.69
Control Delay 29.8 39.8 23.1 32.6
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 29.8 39.8 23.1 32.6
Queue Length 50th (ft) 441 465 440 386
Queue Length 95th (ft) 514 651 493 441
Internal Link Dist (ft) 600 816 85
Turn Bay Length (ft)
Base Capacity (vph) 1814 787 2744 2744
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.74 0.80 0.69 0.69

Intersection Summary



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
5: I-405 SB Off-Ramp & Harbor Blvd PM Peak Hour

I-405 PA/ED 11/15/2010
Albert Grover & Associate

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 319 813 0 1533 2649 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.91 0.86
Frt 0.92 0.85 1.00 1.00
Flt Protected 0.98 1.00 1.00 1.00
Satd. Flow (prot) 3239 1441 5085 6408
Flt Permitted 0.98 1.00 1.00 1.00
Satd. Flow (perm) 3239 1441 5085 6408
Peak-hour factor, PHF 0.95 0.95 0.98 0.98 0.98 0.98
Adj. Flow (vph) 336 856 0 1564 2703 0
RTOR Reduction (vph) 1 1 0 0 0 0
Lane Group Flow (vph) 763 427 0 1564 2703 0
Turn Type Perm
Protected Phases 4 2 6
Permitted Phases 4
Actuated Green, G (s) 43.8 43.8 78.2 78.2
Effective Green, g (s) 43.8 43.8 78.2 78.2
Actuated g/C Ratio 0.34 0.34 0.60 0.60
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1091 486 3059 3855
v/s Ratio Prot 0.24 0.31 c0.42
v/s Ratio Perm c0.30
v/c Ratio 0.70 0.88 0.51 0.70
Uniform Delay, d1 37.4 40.6 14.9 17.8
Progression Factor 1.00 1.00 0.45 0.80
Incremental Delay, d2 2.0 16.4 0.4 0.8
Delay (s) 39.4 57.0 7.1 15.0
Level of Service D E A B
Approach Delay (s) 45.7 7.1 15.0
Approach LOS D A B

Intersection Summary
HCM Average Control Delay 19.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 78.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
5: I-405 SB Off-Ramp & Harbor Blvd PM Peak Hour

I-405 PA/ED 11/15/2010
Albert Grover & Associate

Lane Group EBL EBR NBT SBT
Lane Group Flow (vph) 764 428 1564 2703
v/c Ratio 0.70 0.88 0.51 0.70
Control Delay 40.7 60.2 7.4 15.8
Queue Delay 0.0 0.0 0.3 0.4
Total Delay 40.7 60.2 7.8 16.1
Queue Length 50th (ft) 277 359 170 307
Queue Length 95th (ft) 336 #505 m262 408
Internal Link Dist (ft) 615 113 816
Turn Bay Length (ft)
Base Capacity (vph) 1221 544 3060 3856
Starvation Cap Reductn 0 0 758 0
Spillback Cap Reductn 0 0 0 535
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.63 0.79 0.68 0.81

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
7: Gisler Ave & Harbor Blvd PM Peak Hour

I-405 PA/ED 11/15/2010
Albert Grover & Associate

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 352 45 135 36 42 89 97 2442 20 143 2910 409
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 1.00 0.81 1.00 0.86
Frt 1.00 0.89 1.00 1.00 0.85 1.00 1.00 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3433 1653 1770 1863 1583 1770 7535 1770 6289
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3433 1653 1770 1863 1583 1770 7535 1770 6289
Peak-hour factor, PHF 0.78 0.78 0.78 0.83 0.83 0.83 0.88 0.88 0.88 0.89 0.89 0.89
Adj. Flow (vph) 451 58 173 43 51 107 110 2775 23 161 3270 460
RTOR Reduction (vph) 0 82 0 0 0 100 0 1 0 0 20 0
Lane Group Flow (vph) 451 149 0 43 51 7 110 2797 0 161 3710 0
Turn Type Prot Prot Perm Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8
Actuated Green, G (s) 18.0 18.8 7.4 8.2 8.2 9.4 65.8 22.0 78.4
Effective Green, g (s) 18.0 18.8 7.4 8.2 8.2 9.4 65.8 22.0 78.4
Actuated g/C Ratio 0.14 0.14 0.06 0.06 0.06 0.07 0.51 0.17 0.60
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 475 239 101 118 100 128 3814 300 3793
v/s Ratio Prot c0.13 0.09 0.02 c0.03 c0.06 0.37 0.09 c0.59
v/s Ratio Perm 0.00
v/c Ratio 0.95 0.62 0.43 0.43 0.07 0.86 0.73 0.54 0.98
Uniform Delay, d1 55.5 52.3 59.2 58.7 57.3 59.6 25.2 49.3 25.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.85 0.71
Incremental Delay, d2 28.5 5.0 2.9 2.5 0.3 40.0 1.3 1.4 8.6
Delay (s) 84.1 57.2 62.1 61.2 57.6 99.7 26.5 43.4 26.5
Level of Service F E E E E F C D C
Approach Delay (s) 75.0 59.5 29.3 27.2
Approach LOS E E C C

Intersection Summary
HCM Average Control Delay 33.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 81.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
7: Gisler Ave & Harbor Blvd PM Peak Hour

I-405 PA/ED 11/15/2010
Albert Grover & Associate

Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 451 231 43 51 107 110 2798 161 3730
v/c Ratio 0.95 0.72 0.37 0.48 0.56 0.86 0.72 0.54 0.97
Control Delay 85.9 44.8 67.5 74.0 22.2 108.4 25.7 48.7 24.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 85.9 44.8 67.5 74.0 22.2 108.4 25.8 48.7 24.9
Queue Length 50th (ft) 196 112 35 42 0 94 426 114 639
Queue Length 95th (ft)#232 161 70 80 48 #203 443 m181 720
Internal Link Dist (ft) 287 565 596 110
Turn Bay Length (ft) 180 120 170 175
Base Capacity (vph) 475 335 123 115 198 128 3943 298 3852
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 54 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.95 0.69 0.35 0.44 0.54 0.86 0.72 0.54 0.97

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
8: Ikea Way & Susan St PM Peak Hour

I-405 PA/ED 11/15/2010
Albert Grover & Associate

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 185 0 44 761 0 104
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 0.95 0.95 0.95
Frt 1.00 1.00 1.00 0.85 0.85
Flt Protected 0.95 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3433 1770 3539 1504 1504
Flt Permitted 0.95 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3433 1770 3539 1504 1504
Peak-hour factor, PHF 0.85 0.85 0.88 0.88 0.82 0.82
Adj. Flow (vph) 218 0 50 865 0 127
RTOR Reduction (vph) 0 0 0 0 29 28
Lane Group Flow (vph) 218 0 50 865 35 35
Turn Type Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 6
Actuated Green, G (s) 10.0 4.9 42.0 33.1 33.1
Effective Green, g (s) 10.0 4.9 42.0 33.1 33.1
Actuated g/C Ratio 0.17 0.08 0.70 0.55 0.55
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 572 145 2477 830 830
v/s Ratio Prot c0.06 0.03 c0.24 0.02
v/s Ratio Perm 0.02
v/c Ratio 0.38 0.34 0.35 0.04 0.04
Uniform Delay, d1 22.2 26.0 3.6 6.2 6.2
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 1.4 0.4 0.1 0.1
Delay (s) 22.7 27.5 4.0 6.3 6.3
Level of Service C C A A A
Approach Delay (s) 22.7 5.2 6.3
Approach LOS C A A

Intersection Summary
HCM Average Control Delay 8.4 HCM Level of Service A
HCM Volume to Capacity ratio 0.36
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 33.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
8: Ikea Way & Susan St PM Peak Hour

I-405 PA/ED 11/15/2010
Albert Grover & Associate

Lane Group EBL NBL NBT SBT SBR
Lane Group Flow (vph) 218 50 865 64 63
v/c Ratio 0.38 0.24 0.35 0.05 0.05
Control Delay 23.3 26.0 4.5 0.1 0.1
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 23.3 26.0 4.5 0.1 0.1
Queue Length 50th (ft) 37 17 46 0 0
Queue Length 95th (ft) 52 41 103 0 0
Internal Link Dist (ft) 162 226 154
Turn Bay Length (ft) 220
Base Capacity (vph) 1087 325 2478 1281 1281
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.20 0.15 0.35 0.05 0.05

Intersection Summary
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HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
1: I-405 NB On-Ramp (for SB Harbor Blvd) & Hyland Ave AM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associate

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 0 0 552 275 223 198
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1863 1583 1770 1583
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1863 1583 1770 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 600 299 242 215
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 600 299 242 215
Turn Type Free Free
Protected Phases 5 6
Permitted Phases Free Free
Actuated Green, G (s) 43.2 65.0 13.8 65.0
Effective Green, g (s) 43.2 65.0 13.8 65.0
Actuated g/C Ratio 0.66 1.00 0.21 1.00
Clearance Time (s) 4.0 4.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 1238 1583 376 1583
v/s Ratio Prot c0.32 c0.14
v/s Ratio Perm 0.19 0.14
v/c Ratio 0.48 0.19 0.64 0.14
Uniform Delay, d1 5.4 0.0 23.4 0.0
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.4 0.3 3.8 0.2
Delay (s) 6.8 0.3 27.1 0.2
Level of Service A A C A
Approach Delay (s) 0.0 4.6 14.4
Approach LOS A A B

Intersection Summary
HCM Average Control Delay 7.9 HCM Level of Service A
HCM Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 48.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
1: I-405 NB On-Ramp (for SB Harbor Blvd) & Hyland Ave AM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associate

Lane Group WBT WBR SBL SBR
Lane Group Flow (vph) 600 299 242 215
v/c Ratio 0.48 0.19 0.65 0.14
Control Delay 7.7 0.3 31.1 0.2
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 7.7 0.3 31.1 0.2
Queue Length 50th (ft) 99 0 88 0
Queue Length 95th (ft) 199 0 142 0
Internal Link Dist (ft) 612 629
Turn Bay Length (ft)
Base Capacity (vph) 1239 1583 490 1583
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.48 0.19 0.49 0.14

Intersection Summary



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
3: I-405 NB Off-Ramp & Harbor Blvd AM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associate

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 513 726 2064 0 0 1586
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.86 0.86
Frt 0.94 0.85 1.00 1.00
Flt Protected 0.97 1.00 1.00 1.00
Satd. Flow (prot) 3300 1441 6408 6408
Flt Permitted 0.97 1.00 1.00 1.00
Satd. Flow (perm) 3300 1441 6408 6408
Peak-hour factor, PHF 0.95 0.95 0.98 0.98 0.98 0.98
Adj. Flow (vph) 540 764 2106 0 0 1618
RTOR Reduction (vph) 1 1 0 0 0 0
Lane Group Flow (vph) 890 412 2106 0 0 1618
Turn Type Perm
Protected Phases 8 2 6
Permitted Phases 8
Actuated Green, G (s) 47.0 47.0 75.0 75.0
Effective Green, g (s) 47.0 47.0 75.0 75.0
Actuated g/C Ratio 0.36 0.36 0.58 0.58
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1193 521 3697 3697
v/s Ratio Prot 0.27 c0.33 0.25
v/s Ratio Perm c0.29
v/c Ratio 0.75 0.79 0.57 0.44
Uniform Delay, d1 36.3 37.1 17.3 15.6
Progression Factor 1.00 1.00 0.59 1.00
Incremental Delay, d2 2.6 8.0 0.6 0.4
Delay (s) 38.9 45.1 10.7 15.9
Level of Service D D B B
Approach Delay (s) 40.8 10.7 15.9
Approach LOS D B B

Intersection Summary
HCM Average Control Delay 20.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 66.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
3: I-405 NB Off-Ramp & Harbor Blvd AM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associate

Lane Group WBL WBR NBT SBT
Lane Group Flow (vph) 891 413 2106 1618
v/c Ratio 0.75 0.79 0.57 0.44
Control Delay 39.7 47.6 11.5 17.1
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 39.7 47.6 11.5 17.1
Queue Length 50th (ft) 335 338 190 214
Queue Length 95th (ft) 350 415 205 300
Internal Link Dist (ft) 600 816 85
Turn Bay Length (ft)
Base Capacity (vph) 1525 666 3697 3697
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.58 0.62 0.57 0.44

Intersection Summary



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
5: I-405 SB Off-Ramp & Harbor Blvd AM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associate

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 614 637 0 1450 2099 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.91 0.86
Frt 0.96 0.85 1.00 1.00
Flt Protected 0.97 1.00 1.00 1.00
Satd. Flow (prot) 3340 1441 5085 6408
Flt Permitted 0.97 1.00 1.00 1.00
Satd. Flow (perm) 3340 1441 5085 6408
Peak-hour factor, PHF 0.94 0.94 0.98 0.98 0.98 0.98
Adj. Flow (vph) 653 678 0 1480 2142 0
RTOR Reduction (vph) 1 1 0 0 0 0
Lane Group Flow (vph) 910 419 0 1480 2142 0
Turn Type Perm
Protected Phases 4 2 6
Permitted Phases 4
Actuated Green, G (s) 47.5 47.5 74.5 74.5
Effective Green, g (s) 47.5 47.5 74.5 74.5
Actuated g/C Ratio 0.37 0.37 0.57 0.57
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1220 527 2914 3672
v/s Ratio Prot 0.27 0.29 c0.33
v/s Ratio Perm c0.29
v/c Ratio 0.75 0.79 0.51 0.58
Uniform Delay, d1 36.0 36.9 16.7 17.8
Progression Factor 1.00 1.00 0.58 0.61
Incremental Delay, d2 2.5 8.1 0.4 0.6
Delay (s) 38.5 45.0 10.2 11.4
Level of Service D D B B
Approach Delay (s) 40.5 10.2 11.4
Approach LOS D B B

Intersection Summary
HCM Average Control Delay 18.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 66.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
5: I-405 SB Off-Ramp & Harbor Blvd AM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associate

Lane Group EBL EBR NBT SBT
Lane Group Flow (vph) 911 420 1480 2142
v/c Ratio 0.75 0.80 0.51 0.58
Control Delay 39.3 47.6 11.0 12.2
Queue Delay 0.0 0.0 0.2 0.1
Total Delay 39.3 47.6 11.2 12.3
Queue Length 50th (ft) 341 343 111 192
Queue Length 95th (ft) 356 420 202 206
Internal Link Dist (ft) 615 113 816
Turn Bay Length (ft)
Base Capacity (vph) 1543 666 2913 3671
Starvation Cap Reductn 0 0 630 0
Spillback Cap Reductn 0 0 0 409
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.59 0.63 0.65 0.66

Intersection Summary



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
7: Gisler Ave & Harbor Blvd AM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associate

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 616 63 74 24 40 150 107 2599 20 96 2400 240
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 1.00 0.81 1.00 0.86
Frt 1.00 0.92 1.00 1.00 0.85 1.00 1.00 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3433 1712 1770 1863 1583 1770 7535 1770 6320
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3433 1712 1770 1863 1583 1770 7535 1770 6320
Peak-hour factor, PHF 0.93 0.93 0.93 0.79 0.79 0.79 0.96 0.96 0.96 0.95 0.95 0.95
Adj. Flow (vph) 662 68 80 30 51 190 111 2707 21 101 2526 253
RTOR Reduction (vph) 0 33 0 0 0 110 0 1 0 0 12 0
Lane Group Flow (vph) 662 115 0 30 51 80 111 2727 0 101 2767 0
Turn Type Prot Prot Perm Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8
Actuated Green, G (s) 27.9 35.5 4.7 12.3 12.3 10.9 62.7 11.1 62.9
Effective Green, g (s) 27.9 35.5 4.7 12.3 12.3 10.9 62.7 11.1 62.9
Actuated g/C Ratio 0.21 0.27 0.04 0.09 0.09 0.08 0.48 0.09 0.48
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 737 468 64 176 150 148 3634 151 3058
v/s Ratio Prot c0.19 0.07 0.02 0.03 c0.06 0.36 0.06 c0.44
v/s Ratio Perm c0.05
v/c Ratio 0.90 0.25 0.47 0.29 0.54 0.75 0.75 0.67 0.90
Uniform Delay, d1 49.7 36.8 61.4 54.8 56.1 58.2 27.3 57.7 30.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.16 0.62
Incremental Delay, d2 13.7 0.3 5.3 0.9 3.7 19.0 1.5 9.0 4.2
Delay (s) 63.3 37.1 66.8 55.7 59.8 77.3 28.8 76.0 23.3
Level of Service E D E E E E C E C
Approach Delay (s) 58.6 59.8 30.7 25.2
Approach LOS E E C C

Intersection Summary
HCM Average Control Delay 32.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 79.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
7: Gisler Ave & Harbor Blvd AM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associate

Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 662 148 30 51 190 111 2728 101 2779
v/c Ratio 0.90 0.30 0.31 0.33 0.79 0.75 0.73 0.67 0.88
Control Delay 65.9 27.7 67.1 60.7 44.6 87.2 28.3 84.9 22.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2
Total Delay 65.9 27.7 67.1 60.7 44.6 87.2 28.3 84.9 22.4
Queue Length 50th (ft) 278 69 25 41 56 92 464 88 680
Queue Length 95th (ft)#373 128 51 71 105 #200 514m#156 279
Internal Link Dist (ft) 287 565 596 110
Turn Bay Length (ft) 180 120 170 175
Base Capacity (vph) 766 508 109 201 278 150 3730 165 3148
Starvation Cap Reductn 0 0 0 0 0 0 0 0 38
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.86 0.29 0.28 0.25 0.68 0.74 0.73 0.61 0.89

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
8: Ikea Way & Susan St AM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associate

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 137 0 15 706 0 10
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 0.95 0.95 0.95
Frt 1.00 1.00 1.00 0.85 0.85
Flt Protected 0.95 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3433 1770 3539 1504 1504
Flt Permitted 0.95 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3433 1770 3539 1504 1504
Peak-hour factor, PHF 0.65 0.65 0.82 0.82 0.50 0.50
Adj. Flow (vph) 211 0 18 861 0 20
RTOR Reduction (vph) 0 0 0 0 4 4
Lane Group Flow (vph) 211 0 18 861 6 6
Turn Type Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 6
Actuated Green, G (s) 9.9 1.5 42.1 36.6 36.6
Effective Green, g (s) 9.9 1.5 42.1 36.6 36.6
Actuated g/C Ratio 0.16 0.02 0.70 0.61 0.61
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 566 44 2483 917 917
v/s Ratio Prot c0.06 0.01 c0.24 0.00
v/s Ratio Perm 0.00
v/c Ratio 0.37 0.41 0.35 0.01 0.01
Uniform Delay, d1 22.3 28.8 3.5 4.6 4.6
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 6.1 0.4 0.0 0.0
Delay (s) 22.7 34.9 3.9 4.6 4.6
Level of Service C C A A A
Approach Delay (s) 22.7 4.5 4.6
Approach LOS C A A

Intersection Summary
HCM Average Control Delay 8.0 HCM Level of Service A
HCM Volume to Capacity ratio 0.35
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 30.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
8: Ikea Way & Susan St AM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associate

Lane Group EBL NBL NBT SBT SBR
Lane Group Flow (vph) 211 18 861 10 10
v/c Ratio 0.37 0.10 0.35 0.01 0.01
Control Delay 23.2 25.1 4.5 0.0 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 23.2 25.1 4.5 0.0 0.0
Queue Length 50th (ft) 36 6 45 0 0
Queue Length 95th (ft) 37 20 93 0 0
Internal Link Dist (ft) 162 226 154
Turn Bay Length (ft) 220
Base Capacity (vph) 1144 295 2482 1349 1349
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.18 0.06 0.35 0.01 0.01

Intersection Summary



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

PM Peak Hour 
 

 
 
 
 
 
 
 
 

 
 
 



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
1: I-405 NB On-Ramp (for SB Harbor Blvd) & Hyland Ave PM Peak Hour

I-405 PA/ED 11/15/2010
Albert Grover & Associate

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 0 0 685 452 347 272
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1863 1583 1770 1583
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1863 1583 1770 1583
Peak-hour factor, PHF 0.92 0.92 0.97 0.97 0.93 0.93
Adj. Flow (vph) 0 0 706 466 373 292
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 706 466 373 292
Turn Type Free Free
Protected Phases 5 6
Permitted Phases Free Free
Actuated Green, G (s) 38.9 65.0 18.1 65.0
Effective Green, g (s) 38.9 65.0 18.1 65.0
Actuated g/C Ratio 0.60 1.00 0.28 1.00
Clearance Time (s) 4.0 4.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 1115 1583 493 1583
v/s Ratio Prot c0.38 c0.21
v/s Ratio Perm 0.29 0.18
v/c Ratio 0.63 0.29 0.76 0.18
Uniform Delay, d1 8.4 0.0 21.4 0.0
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.7 0.5 6.5 0.3
Delay (s) 11.2 0.5 28.0 0.3
Level of Service B A C A
Approach Delay (s) 0.0 6.9 15.8
Approach LOS A A B

Intersection Summary
HCM Average Control Delay 10.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 61.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
1: I-405 NB On-Ramp (for SB Harbor Blvd) & Hyland Ave PM Peak Hour

I-405 PA/ED 11/15/2010
Albert Grover & Associate

Lane Group WBT WBR SBL SBR
Lane Group Flow (vph) 706 466 373 292
v/c Ratio 0.63 0.29 0.76 0.18
Control Delay 12.7 0.5 31.6 0.3
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 12.7 0.5 31.6 0.3
Queue Length 50th (ft) 164 0 132 0
Queue Length 95th (ft) 308 0 204 0
Internal Link Dist (ft) 707 629
Turn Bay Length (ft)
Base Capacity (vph) 1116 1583 599 1583
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.63 0.29 0.62 0.18

Intersection Summary



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
3: I-405 NB Off-Ramp & Harbor Blvd PM Peak Hour

I-405 PA/ED 11/15/2010
Albert Grover & Associate

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 873 1063 1960 0 0 1896
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.86 0.86
Frt 0.95 0.85 1.00 1.00
Flt Protected 0.97 1.00 1.00 1.00
Satd. Flow (prot) 3320 1441 6408 6408
Flt Permitted 0.97 1.00 1.00 1.00
Satd. Flow (perm) 3320 1441 6408 6408
Peak-hour factor, PHF 0.96 0.96 0.98 0.98 0.95 0.95
Adj. Flow (vph) 909 1107 2000 0 0 1996
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph)1374 642 2000 0 0 1996
Turn Type Perm
Protected Phases 8 2 6
Permitted Phases 8
Actuated Green, G (s) 67.1 67.1 54.9 54.9
Effective Green, g (s) 67.1 67.1 54.9 54.9
Actuated g/C Ratio 0.52 0.52 0.42 0.42
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1714 744 2706 2706
v/s Ratio Prot 0.41 c0.31 0.31
v/s Ratio Perm c0.45
v/c Ratio 0.80 0.86 0.74 0.74
Uniform Delay, d1 26.0 27.4 31.5 31.5
Progression Factor 1.00 1.00 0.69 1.00
Incremental Delay, d2 2.8 10.1 1.5 1.8
Delay (s) 28.7 37.5 23.2 33.3
Level of Service C D C C
Approach Delay (s) 31.5 23.2 33.3
Approach LOS C C C

Intersection Summary
HCM Average Control Delay 29.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 82.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
3: I-405 NB Off-Ramp & Harbor Blvd PM Peak Hour

I-405 PA/ED 11/15/2010
Albert Grover & Associate

Lane Group WBL WBR NBT SBT
Lane Group Flow (vph)1374 642 2000 1996
v/c Ratio 0.80 0.86 0.74 0.74
Control Delay 29.9 40.3 23.8 34.2
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 29.9 40.3 23.8 34.2
Queue Length 50th (ft) 451 474 472 422
Queue Length 95th (ft) 535 678 522 475
Internal Link Dist (ft) 600 816 85
Turn Bay Length (ft)
Base Capacity (vph) 1814 787 2708 2708
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.76 0.82 0.74 0.74

Intersection Summary



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
5: I-405 SB Off-Ramp & Harbor Blvd PM Peak Hour

I-405 PA/ED 11/15/2010
Albert Grover & Associate

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 324 856 0 1636 2769 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.91 0.86
Frt 0.91 0.85 1.00 1.00
Flt Protected 0.98 1.00 1.00 1.00
Satd. Flow (prot) 3235 1441 5085 6408
Flt Permitted 0.98 1.00 1.00 1.00
Satd. Flow (perm) 3235 1441 5085 6408
Peak-hour factor, PHF 0.95 0.95 0.98 0.98 0.98 0.98
Adj. Flow (vph) 341 901 0 1669 2826 0
RTOR Reduction (vph) 1 1 0 0 0 0
Lane Group Flow (vph) 791 449 0 1669 2826 0
Turn Type Perm
Protected Phases 4 2 6
Permitted Phases 4
Actuated Green, G (s) 45.3 45.3 76.7 76.7
Effective Green, g (s) 45.3 45.3 76.7 76.7
Actuated g/C Ratio 0.35 0.35 0.59 0.59
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1127 502 3000 3781
v/s Ratio Prot 0.24 0.33 c0.44
v/s Ratio Perm c0.31
v/c Ratio 0.70 0.90 0.56 0.75
Uniform Delay, d1 36.5 40.1 16.3 19.5
Progression Factor 1.00 1.00 0.42 0.86
Incremental Delay, d2 2.0 18.2 0.5 0.9
Delay (s) 38.5 58.3 7.2 17.8
Level of Service D E A B
Approach Delay (s) 45.7 7.2 17.8
Approach LOS D A B

Intersection Summary
HCM Average Control Delay 20.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 82.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
5: I-405 SB Off-Ramp & Harbor Blvd PM Peak Hour

I-405 PA/ED 11/15/2010
Albert Grover & Associate

Lane Group EBL EBR NBT SBT
Lane Group Flow (vph) 792 450 1669 2826
v/c Ratio 0.70 0.89 0.56 0.75
Control Delay 39.8 61.0 7.5 18.5
Queue Delay 0.0 0.0 0.4 0.6
Total Delay 39.8 61.0 7.9 19.1
Queue Length 50th (ft) 283 376 220 371
Queue Length 95th (ft) 351 #575 m251 455
Internal Link Dist (ft) 615 113 816
Turn Bay Length (ft)
Base Capacity (vph) 1221 544 3000 3781
Starvation Cap Reductn 0 0 678 0
Spillback Cap Reductn 0 0 0 509
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.65 0.83 0.72 0.86

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
7: Gisler Ave & Harbor Blvd PM Peak Hour

I-405 PA/ED 11/15/2010
Albert Grover & Associate

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 367 47 141 38 44 93 101 2581 21 149 3050 426
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 1.00 0.81 1.00 0.86
Frt 1.00 0.89 1.00 1.00 0.85 1.00 1.00 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3433 1653 1770 1863 1583 1770 7535 1770 6290
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3433 1653 1770 1863 1583 1770 7535 1770 6290
Peak-hour factor, PHF 0.78 0.78 0.78 0.83 0.83 0.83 0.88 0.88 0.88 0.89 0.89 0.89
Adj. Flow (vph) 471 60 181 46 53 112 115 2933 24 167 3427 479
RTOR Reduction (vph) 0 82 0 0 0 105 0 1 0 0 20 0
Lane Group Flow (vph) 471 159 0 46 53 7 115 2956 0 167 3886 0
Turn Type Prot Prot Perm Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8
Actuated Green, G (s) 18.0 20.0 6.3 8.3 8.3 9.5 67.7 20.0 78.2
Effective Green, g (s) 18.0 20.0 6.3 8.3 8.3 9.5 67.7 20.0 78.2
Actuated g/C Ratio 0.14 0.15 0.05 0.06 0.06 0.07 0.52 0.15 0.60
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 475 254 86 119 101 129 3924 272 3784
v/s Ratio Prot c0.14 c0.10 0.03 0.03 c0.06 0.39 0.09 c0.62
v/s Ratio Perm 0.00
v/c Ratio 0.99 0.63 0.53 0.45 0.07 0.89 0.75 0.61 1.03
Uniform Delay, d1 55.9 51.5 60.4 58.6 57.2 59.7 24.6 51.4 25.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.84 0.70
Incremental Delay, d2 38.9 4.7 6.3 2.6 0.3 47.8 1.4 3.0 20.1
Delay (s) 94.9 56.2 66.7 61.3 57.5 107.5 25.9 46.3 38.1
Level of Service F E E E E F C D D
Approach Delay (s) 81.8 60.5 29.0 38.5
Approach LOS F E C D

Intersection Summary
HCM Average Control Delay 39.3 HCM Level of Service D
HCM Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 84.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
7: Gisler Ave & Harbor Blvd PM Peak Hour

I-405 PA/ED 11/15/2010
Albert Grover & Associate

Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 471 241 46 53 112 115 2957 167 3906
v/c Ratio 0.99 0.72 0.46 0.50 0.57 0.88 0.74 0.61 1.02
Control Delay 95.0 44.6 73.8 75.0 22.1 112.4 25.3 51.6 35.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 95.0 44.6 73.8 75.0 22.1 112.4 25.4 51.6 35.0
Queue Length 50th (ft) 207 119 38 44 0 98 459 122 ~725
Queue Length 95th (ft)#249 170 74 82 48 #213 474 m180 #1018
Internal Link Dist (ft) 287 565 596 110
Turn Bay Length (ft) 180 120 170 175
Base Capacity (vph) 475 336 109 115 203 130 4005 273 3843
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 52 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.99 0.72 0.42 0.46 0.55 0.88 0.75 0.61 1.02

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
8: Ikea Way & Susan St PM Peak Hour

I-405 PA/ED 11/15/2010
Albert Grover & Associate

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 202 0 46 791 0 125
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 0.95 0.95 0.95
Frt 1.00 1.00 1.00 0.85 0.85
Flt Protected 0.95 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3433 1770 3539 1504 1504
Flt Permitted 0.95 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3433 1770 3539 1504 1504
Peak-hour factor, PHF 0.85 0.85 0.88 0.88 0.82 0.82
Adj. Flow (vph) 238 0 52 899 0 152
RTOR Reduction (vph) 0 0 0 0 34 34
Lane Group Flow (vph) 238 0 52 899 42 42
Turn Type Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 6
Actuated Green, G (s) 10.3 4.9 41.7 32.8 32.8
Effective Green, g (s) 10.3 4.9 41.7 32.8 32.8
Actuated g/C Ratio 0.17 0.08 0.70 0.55 0.55
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 589 145 2460 822 822
v/s Ratio Prot c0.07 0.03 c0.25 0.03
v/s Ratio Perm 0.03
v/c Ratio 0.40 0.36 0.37 0.05 0.05
Uniform Delay, d1 22.1 26.1 3.7 6.3 6.3
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 1.5 0.4 0.1 0.1
Delay (s) 22.6 27.6 4.2 6.5 6.5
Level of Service C C A A A
Approach Delay (s) 22.6 5.4 6.5
Approach LOS C A A

Intersection Summary
HCM Average Control Delay 8.6 HCM Level of Service A
HCM Volume to Capacity ratio 0.37
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 34.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
8: Ikea Way & Susan St PM Peak Hour

I-405 PA/ED 11/15/2010
Albert Grover & Associate

Lane Group EBL NBL NBT SBT SBR
Lane Group Flow (vph) 238 52 899 76 76
v/c Ratio 0.41 0.24 0.37 0.06 0.06
Control Delay 23.4 26.0 4.7 0.1 0.1
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 23.4 26.0 4.7 0.1 0.1
Queue Length 50th (ft) 40 18 50 0 0
Queue Length 95th (ft) 56 42 108 0 0
Internal Link Dist (ft) 162 226 154
Turn Bay Length (ft) 220
Base Capacity (vph) 1087 325 2462 1276 1276
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.22 0.16 0.37 0.06 0.06

Intersection Summary
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I‐405 PA/ED ‐ Year 2040 No Build Condition 
Harbor Boulevard & Hyland Avenue at I‐405 NB On‐Ramp (WB South Coast Dr)

Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 62 43 48 53 53 34 53 48 43 43

Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75
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Discharge @ 650 vph/lane

Discharge @ 500 vph/lane
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Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 650 vph/lane 65 65 65 65 65 65 65 65 65 65

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 500 vph/lane 50 50 50 50 50 50 50 50 50 50

Max Queue (veh) 12 5 3 6 9 0 3 1 0 0

957 2Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



I‐405 PA/ED ‐ Year 2040 Project Condition 
Harbor Boulevard & Hyland Avenue at I‐405 NB On‐Ramp (WB South Coast Dr)

Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 62 43 48 53 53 34 53 48 43 43

Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75
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Discharge @ 750 vph/lane

Discharge @ 650 vph/lane

Discharge @ 500 vph/lane
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Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 650 vph/lane 65 65 65 65 65 65 65 65 65 65

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 500 vph/lane 50 50 50 50 50 50 50 50 50 50

Max Queue (veh) 12 5 3 6 9 0 3 1 0 0

957 2Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



I‐405 PA/ED ‐ Year 2040 No Build Condition 
Harbor Boulevard & Hyland Avenue at I‐405 SB On‐Ramp (SB Harbor Blvd)

Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 60 43 60 49 38 49 65 49 60 70

Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75
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Discharge @ 750 vph/lane

Discharge @ 650 vph/lane

Discharge @ 500 vph/lane
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Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 650 vph/lane 65 65 65 65 65 65 65 65 65 65

Max Queue (veh) 0 0 0 0 0 0 0 0 0 5

Discharge @ 500 vph/lane 50 50 50 50 50 50 50 50 50 50

Max Queue (veh) 10 3 13 12 0 0 15 14 24 44

1081 2Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



I‐405 PA/ED ‐ Year 2040 Project Condition 
Harbor Boulevard & Hyland Avenue at I‐405 SB On‐Ramp (SB Harbor Blvd)

Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 60 43 60 49 38 49 65 49 60 70

Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75
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Discharge @ 750 vph/lane

Discharge @ 650 vph/lane

Discharge @ 500 vph/lane
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Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 650 vph/lane 65 65 65 65 65 65 65 65 65 65

Max Queue (veh) 0 0 0 0 0 0 0 0 0 5

Discharge @ 500 vph/lane 50 50 50 50 50 50 50 50 50 50

Max Queue (veh) 10 3 13 12 0 0 15 14 24 44

1081 2Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



I‐405 PA/ED ‐ Year 2040 No Build Condition 
Harbor Boulevard & Hyland Avenue at I‐405 NB On‐Ramp (NB Harbor Blvd)

Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 25 28 28 25 35 38 35 35 38 28

Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75
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Discharge @ 750 vph/lane

Discharge @ 650 vph/lane

Discharge @ 500 vph/lane
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Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 650 vph/lane 65 65 65 65 65 65 65 65 65 65

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 500 vph/lane 50 50 50 50 50 50 50 50 50 50

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

628 2Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



I‐405 PA/ED ‐ Year 2040 Project Condition 
Harbor Boulevard & Hyland Avenue at I‐405 NB On‐Ramp (NB Harbor Blvd)

Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 25 28 28 25 35 38 35 35 38 28

Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75
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Discharge @ 750 vph/lane

Discharge @ 650 vph/lane

Discharge @ 500 vph/lane
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Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 650 vph/lane 65 65 65 65 65 65 65 65 65 65

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 500 vph/lane 50 50 50 50 50 50 50 50 50 50

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

628 2Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 91 77 77 84 70 56 63 63 56 63

I‐405 PA/ED ‐ Year 2040 No Build Condition 
Harbor Boulevard & Hyland Avenue at I‐405 SB On‐Ramp (NB Harbor Blvd)
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Arrival (veh/ln) 91 77 77 84 70 56 63 63 56 63

Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75

Max Queue (veh) 16 18 20 29 24 5 0 0 0 0

Discharge @ 700 vph/lane 70 70 70 70 70 70 70 70 70 70

Max Queue (veh) 21 28 35 49 49 35 28 21 7 0

Discharge @ 650 vph/lane 65 65 65 65 65 65 65 65 65 65

Max Queue (veh) 26 38 50 69 74 65 63 61 52 50

1393 2Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

91

77 77

84

70

56

63 63

56

63

0

100

200

300

400

500

600

700

800

900

1000

1100

1200

0

10

20

30

40

50

60

70

80

90

100

110

120

6 12 18 24 30 36 42 48 54 60N
u
m
b
e
r 
o
f 
V
eh

ic
le
s 
 (
1
/1
0
 o
f 
an

 H
o
u
r)

Time (Minutes)

AM PEAK HOUR

Arrival Rate

Discharge @ 750 vph/lane

Discharge @ 700 vph/lane

Discharge @ 650 vph/lane

R
am

p
 M

e
te
r 
R
at
e 

Albert Grover & Associates 03/30/2011



Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 91 77 77 84 70 56 63 63 56 63

I‐405 PA/ED ‐ Year 2040 Project Condition 
Harbor Boulevard & Hyland Avenue at I‐405 SB On‐Ramp (NB Harbor Blvd)
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Arrival (veh/ln) 91 77 77 84 70 56 63 63 56 63

Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75

Max Queue (veh) 16 18 20 29 24 5 0 0 0 0

Discharge @ 600 vph/lane 60 60 60 60 60 60 60 60 60 60

Max Queue (veh) 31 48 65 89 99 95 98 101 97 100

Discharge @ 400 vph/lane 40 40 40 40 40 40 40 40 40 40

Max Queue (veh) 51 88 125 169 199 215 238 261 277 300

1393 2Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =
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Albert Grover & Associates 11/05/2010



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Euclid St & Ellis Ave Interchange 
Intersection Level of Service Analysis Worksheets

 
 
 
 
 
 
 

 
 

A 
P 
P 
E 
N 
D 
I 
X 
 
I 
 



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

PM Peak Hour

Existing Condition (Year 2009) Arterial Interchange Analysis and Levels of Service

North/South Street
Agency(s)ID

Location

Traffic Control/

Comments
East/West Street

No. of 

Lanes

AM Peak Hour

Euclid Street & Ellis Avenue Interchange

1 I‐405 NB Ramps/Newhope St Euclid St Existing Traffic Signal Caltrans, Fountain Valley ‐‐ ‐‐ ‐‐ 0.48 33.0 C ‐‐ ‐‐ 0.64 37.8 D

2 Ellis Ave/Euclid St I‐405 SB Ramps Existing Traffic Signal Caltrans, Fountain Valley ‐‐ ‐‐ ‐‐ 0.94 46.3 D ‐‐ ‐‐ 0.98 51.2 D

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

Albert Grover and Associates  12/15/2010



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

No Build Condition (Year 2020) Arterial Interchange Analysis and Levels of Service

PM Peak Hour

East/West Street North/South Street
ID

Location

Traffic Control/

Comments
Agency(s)

No. of 

Lanes

AM Peak Hour

Euclid Street & Ellis Avenue Interchange

1 I‐405 NB Ramps/Newhope St Euclid St Existing Traffic Signal Caltrans, Fountain Valley ‐‐ ‐‐ ‐‐ 0.59 31.3 C ‐‐ ‐‐ 0.82 43.7 D

2 Ellis Ave/Euclid St I‐405 SB Ramps Existing Traffic Signal Caltrans, Fountain Valley ‐‐ ‐‐ ‐‐ 1.14 82.2 F ‐‐ ‐‐ 1.30 141.7 F

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

Albert Grover and Associates  12/15/2010



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

Project Condition (Year 2020) Arterial Interchange Analysis and Levels of Service

ID

Location

Traffic Control/

Comments
Agency(s)

No. of 

Lanes

AM Peak Hour PM Peak Hour

East/West Street North/South Street

Euclid Street & Ellis Avenue Interchange

1 I‐405 NB Ramps/Newhope St Euclid St Existing Traffic Signal Caltrans, Fountain Valley ‐‐ ‐‐ ‐‐ 0.56 30.7 C ‐‐ ‐‐ 0.83 43.9 D

2 Ellis Ave/Euclid St I‐405 SB Ramps Existing Traffic Signal Caltrans, Fountain Valley ‐‐ ‐‐ ‐‐ 1.14 80.7 F ‐‐ ‐‐ 1.31 128.0 F

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

Albert Grover and Associates  12/15/2010



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

Euclid Street & Ellis Avenue Interchange

1 I‐405 NB Ramps/Newhope St Euclid St Existing Traffic Signal Caltrans, Fountain Valley ‐‐ ‐‐ ‐‐ 0.55 30.1 C ‐‐ ‐‐ 0.76 39.8 D

2 Ellis Ave/Euclid St I‐405 SB Ramps Existing Traffic Signal Caltrans, Fountain Valley ‐‐ ‐‐ ‐‐ 0.64 19.2 B ‐‐ ‐‐ 0.76 17.2 B

3 Ellis Ave (EB to SB On‐Ramp) I‐405 SB On‐Ramp  Proposed On‐Ramp Caltrans, Fountain Valley 1 1500 1126 0.75 ‐‐ ‐‐ 1500 770 0.51 ‐‐ ‐‐

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

AM Peak Hour PM Peak Hour

Project Condition ‐ with Improvements (Year 2020) Arterial Interchange Analysis and Levels of Service

North/South Street
Agency(s)ID

Location

Traffic Control/

Comments
East/West Street

No. of 

Lanes

Albert Grover and Associates  12/15/2010



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

No Build Condition (Year 2040) Arterial Interchange Analysis and Levels of Service

PM Peak Hour

East/West Street North/South Street
ID

Location

Traffic Control/

Comments
Agency(s)

No. of 

Lanes

AM Peak Hour

Euclid Street & Ellis Avenue Interchange

1 I‐405 NB Ramps/Newhope St Euclid St Existing Traffic Signal Caltrans, Fountain Valley ‐‐ ‐‐ ‐‐ 0.66 34.2 C ‐‐ ‐‐ 0.91 50.9 D

2 Ellis Ave/Euclid St I‐405 SB Ramps Existing Traffic Signal Caltrans, Fountain Valley ‐‐ ‐‐ ‐‐ 1.37 158.7 F ‐‐ ‐‐ 1.51 186.3 F

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

Albert Grover and Associates  12/15/2010



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

Project Condition (Year 2040) Arterial Interchange Analysis and Levels of Service

ID

Location

Traffic Control/

Comments
Agency(s)

No. of 

Lanes

AM Peak Hour PM Peak Hour

East/West Street North/South Street

Euclid Street & Ellis Avenue Interchange

1 I‐405 NB Ramps/Newhope St Euclid St Existing Traffic Signal Caltrans, Fountain Valley ‐‐ ‐‐ ‐‐ 0.65 31.1 C ‐‐ ‐‐ 0.94 52.1 D

2 Ellis Ave/Euclid St I‐405 SB Ramps Existing Traffic Signal Caltrans, Fountain Valley ‐‐ ‐‐ ‐‐ 1.37 155.7 F ‐‐ ‐‐ 1.52 195.6 F

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

Albert Grover and Associates  12/15/2010



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

Euclid Street & Ellis Avenue Interchange

1 I‐405 NB Ramps/Newhope St Euclid St Existing Traffic Signal Caltrans, Fountain Valley ‐‐ ‐‐ ‐‐ 0.64 31.0 C ‐‐ ‐‐ 0.91 49.0 D

2 Ellis Ave/Euclid St I‐405 SB Ramps Existing Traffic Signal Caltrans, Fountain Valley ‐‐ ‐‐ ‐‐ 0.73 22.1 C ‐‐ ‐‐ 0.89 20.0 B

3 Ellis Ave (EB to SB On‐Ramp) I‐405 SB On‐Ramp  Proposed On‐Ramp Caltrans, Fountain Valley 1 1500 1479 0.99 ‐‐ ‐‐ 1500 897 0.60 ‐‐ ‐‐

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

AM Peak Hour PM Peak Hour

Project Condition ‐ with Improvements (Year 2040) Arterial Interchange Analysis and Levels of Service

North/South Street
Agency(s)ID

Location

Traffic Control/

Comments
East/West Street

No. of 
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HCM Analysis & Queuing Existing Condition (Year 2009)
1: I-405 NB Ramps & Euclid St AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 519 294 595 159 60 12 61 364 279 0 732 82
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.91 0.97 0.95 1.00 0.91 0.86 0.86
Frt 1.00 0.92 0.85 1.00 0.98 1.00 0.93 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3433 3134 1441 3433 3451 1770 4754 4798 1362
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3433 3134 1441 3433 3451 1770 4754 4798 1362
Peak-hour factor, PHF 0.88 0.88 0.88 0.93 0.93 0.93 0.97 0.97 0.97 0.95 0.95 0.95
Adj. Flow (vph) 590 334 676 171 65 13 63 375 288 0 771 86
RTOR Reduction (vph) 0 186 210 0 12 0 0 84 0 0 1 34
Lane Group Flow (vph) 590 486 128 171 66 0 63 579 0 0 779 43
Turn Type Prot Perm Prot Prot Perm
Protected Phases 7 4 3 8 5 2 6
Permitted Phases 4 6
Actuated Green, G (s) 28.1 25.5 25.5 12.1 9.5 9.6 70.4 56.8 56.8
Effective Green, g (s) 28.1 25.5 25.5 12.1 9.5 9.6 70.4 56.8 56.8
Actuated g/C Ratio 0.23 0.21 0.21 0.10 0.08 0.08 0.59 0.47 0.47
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 804 666 306 346 273 142 2789 2271 645
v/s Ratio Prot c0.17 0.16 c0.05 0.02 c0.04 0.12 c0.16
v/s Ratio Perm 0.09 0.03
v/c Ratio 0.73 0.73 0.42 0.49 0.24 0.44 0.21 0.34 0.07
Uniform Delay, d1 42.5 44.0 40.8 51.1 51.9 52.7 11.7 19.9 17.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.76 0.90 1.00 1.00
Incremental Delay, d2 3.5 4.0 0.9 1.1 0.5 2.0 0.2 0.4 0.2
Delay (s) 46.0 48.1 41.8 52.2 52.3 42.0 10.6 20.3 17.4
Level of Service D D D D D D B C B
Approach Delay (s) 46.0 52.2 13.3 20.0
Approach LOS D D B C

Intersection Summary
HCM Average Control Delay 33.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 53.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Condition (Year 2009)
1: I-405 NB Ramps & Euclid St AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT NBL NBT SBT SBR
Lane Group Flow (vph) 590 672 338 171 78 63 663 780 77
v/c Ratio 0.73 0.79 0.65 0.53 0.25 0.40 0.23 0.33 0.11
Control Delay 48.5 35.1 15.6 57.5 42.7 45.6 7.9 21.8 7.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 48.5 35.1 15.6 57.5 42.7 45.6 7.9 21.8 7.8
Queue Length 50th (ft) 224 180 50 65 25 29 32 146 5
Queue Length 95th (ft) 261 222 138 100 47 74 71 218 45
Internal Link Dist (ft) 517 314 1399 435
Turn Bay Length (ft) 440 440 190 180 120
Base Capacity (vph) 1059 1251 678 403 557 177 2904 2335 696
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.56 0.54 0.50 0.42 0.14 0.36 0.23 0.33 0.11

Intersection Summary



HCM Analysis & Queuing Existing Condition (Year 2009)
2: Ellis Av & I-405 SB Ramps AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1074 768 37 81 704 705 8 28 15 156 11 48
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 1.00 1.00 0.95 0.95 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.99 1.00 0.95 0.96 1.00
Satd. Flow (prot) 3433 3515 1770 3539 1583 1843 1583 1681 1696 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.99 1.00 0.95 0.96 1.00
Satd. Flow (perm) 3433 3515 1770 3539 1583 1843 1583 1681 1696 1583
Peak-hour factor, PHF 0.97 0.97 0.97 0.91 0.91 0.91 0.65 0.65 0.65 0.81 0.81 0.81
Adj. Flow (vph) 1107 792 38 89 774 775 12 43 23 193 14 59
RTOR Reduction (vph) 0 3 0 0 0 48 0 0 22 0 0 46
Lane Group Flow (vph)1107 827 0 89 774 727 0 55 1 102 105 13
Turn Type Prot Prot pm+ov Split Perm Split Perm
Protected Phases 5 2 1 6 7 8 8 7 7
Permitted Phases 6 8 7
Actuated Green, G (s) 41.6 59.8 12.0 30.2 56.1 6.3 6.3 25.9 25.9 25.9
Effective Green, g (s) 41.6 59.8 12.0 30.2 56.1 6.3 6.3 25.9 25.9 25.9
Actuated g/C Ratio 0.35 0.50 0.10 0.25 0.47 0.05 0.05 0.22 0.22 0.22
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1190 1752 177 891 740 97 83 363 366 342
v/s Ratio Prot c0.32 0.24 0.05 0.22 c0.21 c0.03 0.06 0.06
v/s Ratio Perm 0.25 0.00 0.01
v/c Ratio 0.93 0.47 0.50 0.87 0.98 0.57 0.01 0.28 0.29 0.04
Uniform Delay, d1 37.8 19.7 51.2 43.0 31.5 55.5 53.9 39.3 39.3 37.2
Progression Factor 1.00 1.00 0.82 0.81 1.30 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 14.0 0.9 2.1 10.5 27.4 7.4 0.1 0.4 0.4 0.0
Delay (s) 51.8 20.7 43.9 45.4 68.2 62.9 54.0 39.7 39.8 37.2
Level of Service D C D D E E D D D D
Approach Delay (s) 38.4 56.1 60.3 39.2
Approach LOS D E E D

Intersection Summary
HCM Average Control Delay 46.3 HCM Level of Service D
HCM Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 87.6% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Condition (Year 2009)
2: Ellis Av & I-405 SB Ramps AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT WBR NBT NBR SBL SBT SBR
Lane Group Flow (vph)1107 830 89 774 775 55 23 102 105 59
v/c Ratio 0.93 0.47 0.50 0.85 0.96 0.48 0.19 0.28 0.29 0.15
Control Delay 53.3 21.1 51.6 43.7 48.2 68.4 23.8 41.1 41.2 10.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 53.3 21.1 51.6 43.7 48.2 68.4 23.8 41.1 41.2 10.4
Queue Length 50th (ft)~468 225 69 313 485 42 0 69 71 0
Queue Length 95th (ft)#600 282 124 #394 #752 61 15 109 112 28
Internal Link Dist (ft) 706 931 89 540
Turn Bay Length (ft) 550 120 300
Base Capacity (vph) 1189 1777 177 914 823 123 127 379 382 403
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.93 0.47 0.50 0.85 0.94 0.45 0.18 0.27 0.27 0.15

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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HCM Analysis & Queuing Existing Condition (Year 2009)
1: I-405 NB Ramps & Euclid St PM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 690 169 770 402 234 31 135 458 224 0 750 227
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.91 0.97 0.95 1.00 0.91 0.86 0.86
Frt 1.00 0.90 0.85 1.00 0.98 1.00 0.95 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3433 3037 1441 3433 3477 1770 4835 4785 1362
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3433 3037 1441 3433 3477 1770 4835 4785 1362
Peak-hour factor, PHF 0.92 0.92 0.92 0.91 0.91 0.91 0.87 0.87 0.87 0.90 0.90 0.90
Adj. Flow (vph) 750 184 837 442 257 34 155 526 257 0 833 252
RTOR Reduction (vph) 0 249 249 0 9 0 0 63 0 0 2 114
Lane Group Flow (vph) 750 354 169 442 282 0 155 720 0 0 856 113
Turn Type Prot Perm Prot Prot Perm
Protected Phases 7 4 3 8 5 2 6
Permitted Phases 4 6
Actuated Green, G (s) 31.2 21.9 21.9 24.9 15.6 18.0 61.2 39.2 39.2
Effective Green, g (s) 31.2 21.9 21.9 24.9 15.6 18.0 61.2 39.2 39.2
Actuated g/C Ratio 0.26 0.18 0.18 0.21 0.13 0.15 0.51 0.33 0.33
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 893 554 263 712 452 266 2466 1563 445
v/s Ratio Prot c0.22 0.12 c0.13 0.08 c0.09 0.15 c0.18
v/s Ratio Perm 0.12 0.08
v/c Ratio 0.84 0.64 0.64 0.62 0.62 0.58 0.29 0.55 0.25
Uniform Delay, d1 42.0 45.4 45.4 43.3 49.4 47.5 16.9 33.1 29.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.67 0.52 1.00 1.00
Incremental Delay, d2 7.0 2.4 5.3 1.7 2.7 3.1 0.3 1.4 1.4
Delay (s) 49.0 47.8 50.8 44.9 52.1 35.0 9.0 34.5 31.0
Level of Service D D D D D C A C C
Approach Delay (s) 49.0 47.8 13.3 33.8
Approach LOS D D B C

Intersection Summary
HCM Average Control Delay 37.8 HCM Level of Service D
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 69.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Condition (Year 2009)
1: I-405 NB Ramps & Euclid St PM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT NBL NBT SBT SBR
Lane Group Flow (vph) 750 603 418 442 291 155 783 858 227
v/c Ratio 0.84 0.75 0.82 0.62 0.63 0.58 0.31 0.55 0.41
Control Delay 51.2 27.8 25.8 47.8 53.6 41.0 8.1 36.0 12.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 51.2 27.8 25.8 47.8 53.6 41.0 8.1 36.0 12.7
Queue Length 50th (ft) 281 124 95 158 110 83 46 210 37
Queue Length 95th (ft) 343 168 210 221 148 133 64 291 131
Internal Link Dist (ft) 534 399 1401 435
Turn Bay Length (ft) 440 440 190 180 120
Base Capacity (vph) 1001 1079 626 712 645 266 2530 1566 559
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.75 0.56 0.67 0.62 0.45 0.58 0.31 0.55 0.41

Intersection Summary



HCM Analysis & Queuing Existing Condition (Year 2009)
2: Euclid St & I-405 SB Ramps PM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 572 463 7 23 1198 849 28 62 77 215 4 93
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 1.00 1.00 0.95 0.95 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.98 1.00 0.95 0.95 1.00
Satd. Flow (prot) 3433 3531 1770 3539 1583 1834 1583 1681 1688 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.98 1.00 0.95 0.95 1.00
Satd. Flow (perm) 3433 3531 1770 3539 1583 1834 1583 1681 1688 1583
Peak-hour factor, PHF 0.93 0.93 0.93 0.96 0.96 0.96 0.42 0.42 0.42 0.75 0.75 0.75
Adj. Flow (vph) 615 498 8 24 1248 884 67 148 183 287 5 124
RTOR Reduction (vph) 0 1 0 0 0 31 0 0 163 0 0 97
Lane Group Flow (vph) 615 505 0 24 1248 853 0 215 20 146 146 27
Turn Type Prot Prot pm+ov Split Perm Split Perm
Protected Phases 5 2 1 6 7 8 8 7 7
Permitted Phases 6 8 7
Actuated Green, G (s) 20.0 60.2 4.8 45.0 71.0 13.0 13.0 26.0 26.0 26.0
Effective Green, g (s) 20.0 60.2 4.8 45.0 71.0 13.0 13.0 26.0 26.0 26.0
Actuated g/C Ratio 0.17 0.50 0.04 0.38 0.59 0.11 0.11 0.22 0.22 0.22
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 572 1771 71 1327 937 199 171 364 366 343
v/s Ratio Prot c0.18 0.14 0.01 c0.35 c0.20 c0.12 0.09 0.09
v/s Ratio Perm 0.34 0.01 0.02
v/c Ratio 1.08 0.29 0.34 0.94 0.91 1.08 0.12 0.40 0.40 0.08
Uniform Delay, d1 50.0 17.4 56.1 36.2 21.7 53.5 48.3 40.3 40.3 37.5
Progression Factor 1.00 1.00 0.77 0.69 1.07 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 59.4 0.4 2.3 12.1 10.8 86.8 0.3 0.7 0.7 0.1
Delay (s) 109.4 17.8 45.4 37.1 33.9 140.3 48.6 41.0 41.0 37.6
Level of Service F B D D C F D D D D
Approach Delay (s) 68.1 35.9 98.2 40.0
Approach LOS E D F D

Intersection Summary
HCM Average Control Delay 51.2 HCM Level of Service D
HCM Volume to Capacity ratio 0.98
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 83.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Condition (Year 2009)
2: Euclid St & I-405 SB Ramps PM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT WBR NBT NBR SBL SBT SBR
Lane Group Flow (vph) 615 506 24 1248 884 215 183 146 146 124
v/c Ratio 1.07 0.28 0.23 0.94 0.91 1.08 0.55 0.40 0.40 0.28
Control Delay 106.3 17.8 45.3 38.0 25.2 137.0 13.7 44.2 44.2 8.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 106.3 17.8 45.3 38.0 25.2 137.0 13.7 44.2 44.2 8.4
Queue Length 50th (ft)~273 122 18 513 504 ~186 0 103 103 0
Queue Length 95th (ft)#388 161 m27 #615 #555 111 0 138 138 28
Internal Link Dist (ft) 660 931 89 540
Turn Bay Length (ft) 550 120 300
Base Capacity (vph) 573 1821 118 1327 968 199 335 364 366 440
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.07 0.28 0.20 0.94 0.91 1.08 0.55 0.40 0.40 0.28

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing No Build Condition (Year 2020)
1: I-405 NB Ramps & Euclid St AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 620 316 637 181 67 14 87 755 297 0 922 119
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.91 0.97 0.95 1.00 0.91 0.86 0.86
Frt 1.00 0.92 0.85 1.00 0.97 1.00 0.96 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3433 3135 1441 3433 3448 1770 4870 4796 1362
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3433 3135 1441 3433 3448 1770 4870 4796 1362
Peak-hour factor, PHF 0.88 0.88 0.88 0.93 0.93 0.93 0.97 0.97 0.97 0.95 0.95 0.95
Adj. Flow (vph) 705 359 724 195 72 15 90 778 306 0 971 125
RTOR Reduction (vph) 0 168 200 0 14 0 0 50 0 0 1 47
Lane Group Flow (vph) 705 553 162 195 73 0 90 1034 0 0 983 65
Turn Type Prot Perm Prot Prot Perm
Protected Phases 7 4 3 8 5 2 6
Permitted Phases 4 6
Actuated Green, G (s) 31.1 27.9 27.9 11.1 7.9 14.0 69.0 51.0 51.0
Effective Green, g (s) 31.1 27.9 27.9 11.1 7.9 14.0 69.0 51.0 51.0
Actuated g/C Ratio 0.26 0.23 0.23 0.09 0.07 0.12 0.57 0.42 0.42
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 890 729 335 318 227 207 2800 2038 579
v/s Ratio Prot c0.21 0.18 c0.06 0.02 c0.05 0.21 c0.20
v/s Ratio Perm 0.11 0.05
v/c Ratio 0.79 0.76 0.48 0.61 0.32 0.43 0.37 0.48 0.11
Uniform Delay, d1 41.4 42.9 39.8 52.4 53.5 49.3 13.8 25.0 20.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.81 0.44 1.00 1.00
Incremental Delay, d2 4.9 4.5 1.1 3.5 0.8 1.3 0.3 0.8 0.4
Delay (s) 46.3 47.5 40.9 55.9 54.3 41.0 6.4 25.8 21.2
Level of Service D D D E D D A C C
Approach Delay (s) 45.7 55.4 9.0 25.3
Approach LOS D E A C

Intersection Summary
HCM Average Control Delay 31.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 60.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2020)
1: I-405 NB Ramps & Euclid St AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT NBL NBT SBT SBR
Lane Group Flow (vph) 705 721 362 195 87 90 1084 984 112
v/c Ratio 0.79 0.80 0.68 0.62 0.36 0.43 0.38 0.48 0.18
Control Delay 48.0 36.7 18.0 61.0 48.1 46.0 6.1 27.1 9.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 48.0 36.7 18.0 61.0 48.1 46.0 6.1 27.1 9.6
Queue Length 50th (ft) 259 206 73 75 28 72 145 214 16
Queue Length 95th (ft) 298 249 167 115 55 121 198 289 66
Internal Link Dist (ft) 630 314 1385 435
Turn Bay Length (ft) 440 440 190 180 120
Base Capacity (vph) 1087 1094 614 343 301 207 2851 2039 625
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.65 0.66 0.59 0.57 0.29 0.43 0.38 0.48 0.18

Intersection Summary



HCM Analysis & Queuing No Build Condition (Year 2020)
2: Ellis Av & I-405 SB Ramps AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1126 772 39 87 737 916 8 33 16 351 16 107
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 1.00 1.00 0.95 0.95 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.99 1.00 0.95 0.96 1.00
Satd. Flow (prot) 3433 3514 1770 3539 1583 1845 1583 1681 1692 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.99 1.00 0.95 0.96 1.00
Satd. Flow (perm) 3433 3514 1770 3539 1583 1845 1583 1681 1692 1583
Peak-hour factor, PHF 0.97 0.97 0.97 0.91 0.91 0.91 0.65 0.65 0.65 0.81 0.81 0.81
Adj. Flow (vph) 1161 796 40 96 810 1007 12 51 25 433 20 132
RTOR Reduction (vph) 0 3 0 0 0 38 0 0 24 0 0 95
Lane Group Flow (vph)1161 833 0 96 810 969 0 63 1 225 228 37
Turn Type Prot Prot pm+ov Split Perm Split Perm
Protected Phases 5 2 1 6 7 8 8 7 7
Permitted Phases 6 8 7
Actuated Green, G (s) 32.0 52.6 11.0 31.6 65.6 6.4 6.4 34.0 34.0 34.0
Effective Green, g (s) 32.0 52.6 11.0 31.6 65.6 6.4 6.4 34.0 34.0 34.0
Actuated g/C Ratio 0.27 0.44 0.09 0.26 0.55 0.05 0.05 0.28 0.28 0.28
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 915 1540 162 932 865 98 84 476 479 449
v/s Ratio Prot c0.34 0.24 0.05 0.23 c0.32 c0.03 0.13 0.13
v/s Ratio Perm 0.29 0.00 0.02
v/c Ratio 1.27 0.54 0.59 0.87 1.12 0.64 0.02 0.47 0.48 0.08
Uniform Delay, d1 44.0 24.8 52.3 42.2 27.2 55.7 53.8 35.6 35.6 31.6
Progression Factor 1.00 1.00 0.86 0.72 0.80 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2129.6 1.4 4.9 9.4 67.5 13.5 0.1 0.7 0.7 0.1
Delay (s) 173.6 26.2 49.7 39.9 89.4 69.2 53.9 36.3 36.4 31.6
Level of Service F C D D F E D D D C
Approach Delay (s) 111.9 66.4 64.9 35.3
Approach LOS F E E D

Intersection Summary
HCM Average Control Delay 82.2 HCM Level of Service F
HCM Volume to Capacity ratio 1.14
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 102.2% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2020)
2: Ellis Av & I-405 SB Ramps AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT WBR NBT NBR SBL SBT SBR
Lane Group Flow (vph)1161 836 96 810 1007 63 25 225 228 132
v/c Ratio 1.27 0.53 0.59 0.85 1.09 0.54 0.20 0.47 0.48 0.24
Control Delay 167.0 26.7 57.4 39.3 73.9 71.7 23.0 39.6 39.6 6.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 167.0 26.7 57.4 39.3 73.9 71.7 23.0 39.6 39.6 6.6
Queue Length 50th (ft)~584 254 57 333 ~624 48 0 151 153 0
Queue Length 95th (ft)#717 324 m110 #434 #1159 68 16 206 209 34
Internal Link Dist (ft) 762 931 116 540
Turn Bay Length (ft) 550 120 300
Base Capacity (vph) 915 1567 192 956 923 123 129 476 479 543
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.27 0.53 0.50 0.85 1.09 0.51 0.19 0.47 0.48 0.24

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing No Build Condition (Year 2020)
1: I-405 NB Ramps & Euclid St PM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 895 215 987 429 249 33 166 516 239 0 995 253
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.91 0.97 0.95 1.00 0.91 0.86 0.86
Frt 1.00 0.90 0.85 1.00 0.98 1.00 0.95 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3433 3036 1441 3433 3478 1770 4844 4788 1362
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3433 3036 1441 3433 3478 1770 4844 4788 1362
Peak-hour factor, PHF 0.92 0.92 0.92 0.91 0.91 0.91 0.87 0.87 0.87 0.90 0.90 0.90
Adj. Flow (vph) 973 234 1073 471 274 36 191 593 275 0 1106 281
RTOR Reduction (vph) 0 192 192 0 8 0 0 68 0 0 2 104
Lane Group Flow (vph) 973 579 344 471 302 0 191 800 0 0 1132 149
Turn Type Prot Perm Prot Prot Perm
Protected Phases 7 4 3 8 5 2 6
Permitted Phases 4 6
Actuated Green, G (s) 38.9 32.0 32.0 19.9 13.0 15.0 56.1 37.1 37.1
Effective Green, g (s) 38.9 32.0 32.0 19.9 13.0 15.0 56.1 37.1 37.1
Actuated g/C Ratio 0.32 0.27 0.27 0.17 0.11 0.12 0.47 0.31 0.31
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1113 810 384 569 377 221 2265 1480 421
v/s Ratio Prot c0.28 0.19 c0.14 0.09 c0.11 0.17 c0.24
v/s Ratio Perm 0.24 0.11
v/c Ratio 0.87 0.91dr 0.90 0.83 0.80 0.86 0.35 0.76 0.35
Uniform Delay, d1 38.2 39.9 42.4 48.4 52.2 51.5 20.4 37.5 32.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.82 0.66 1.00 1.00
Incremental Delay, d2 7.8 3.0 22.4 9.6 11.6 25.8 0.4 3.8 2.3
Delay (s) 46.1 42.9 64.8 58.0 63.8 68.2 13.9 41.3 34.5
Level of Service D D E E E E B D C
Approach Delay (s) 49.4 60.3 23.7 40.1
Approach LOS D E C D

Intersection Summary
HCM Average Control Delay 43.7 HCM Level of Service D
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 84.1% ICU Level of Service E
Analysis Period (min) 15
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2020)
1: I-405 NB Ramps & Euclid St PM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT NBL NBT SBT SBR
Lane Group Flow (vph) 973 771 536 471 310 191 868 1134 253
v/c Ratio 0.87 0.91dr 0.93 0.83 0.81 0.86 0.37 0.77 0.48
Control Delay 47.6 31.4 45.2 62.2 67.8 75.1 12.2 42.0 17.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 47.6 31.4 45.2 62.2 67.8 75.1 12.2 42.0 17.3
Queue Length 50th (ft) 357 195 240 187 121 153 112 315 70
Queue Length 95th (ft) 434 271 #476 #284 #204 #269 141 375 167
Internal Link Dist (ft) 547 314 1384 435
Turn Bay Length (ft) 440 440 190 180 120
Base Capacity (vph) 1202 1095 616 570 384 221 2331 1482 525
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.81 0.70 0.87 0.83 0.81 0.86 0.37 0.77 0.48

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.



HCM Analysis & Queuing No Build Condition (Year 2020)
2: Ellis Av & I-405 SB Ramps PM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 770 551 8 25 1239 1147 30 83 80 290 5 134
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 1.00 1.00 0.95 0.95 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.99 1.00 0.95 0.95 1.00
Satd. Flow (prot) 3433 3531 1770 3539 1583 1838 1583 1681 1688 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.99 1.00 0.95 0.95 1.00
Satd. Flow (perm) 3433 3531 1770 3539 1583 1838 1583 1681 1688 1583
Peak-hour factor, PHF 0.93 0.93 0.93 0.96 0.96 0.96 0.42 0.42 0.42 0.75 0.75 0.75
Adj. Flow (vph) 828 592 9 26 1291 1195 71 198 190 387 7 179
RTOR Reduction (vph) 0 1 0 0 0 32 0 0 165 0 0 142
Lane Group Flow (vph) 828 600 0 26 1291 1163 0 269 25 197 197 37
Turn Type Prot Prot pm+ov Split Perm Split Perm
Protected Phases 5 2 1 6 7 8 8 7 7
Permitted Phases 6 8 7
Actuated Green, G (s) 30.6 58.4 4.6 32.4 57.4 16.0 16.0 25.0 25.0 25.0
Effective Green, g (s) 30.6 58.4 4.6 32.4 57.4 16.0 16.0 25.0 25.0 25.0
Actuated g/C Ratio 0.26 0.49 0.04 0.27 0.48 0.13 0.13 0.21 0.21 0.21
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 875 1718 68 956 757 245 211 350 352 330
v/s Ratio Prot c0.24 0.17 0.01 0.36 c0.32 c0.15 0.12 0.12
v/s Ratio Perm 0.41 0.02 0.02
v/c Ratio 0.95 0.35 0.38 1.35 1.54 1.10 0.12 0.56 0.56 0.11
Uniform Delay, d1 43.9 19.0 56.3 43.8 31.3 52.0 45.8 42.6 42.6 38.5
Progression Factor 1.00 1.00 1.09 0.70 0.72 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 18.5 0.6 2.1 161.9 245.4 86.2 0.3 2.1 1.9 0.2
Delay (s) 62.4 19.6 63.7 192.7 267.9 138.2 46.1 44.7 44.5 38.7
Level of Service E B E F F F D D D D
Approach Delay (s) 44.4 227.2 100.1 42.7
Approach LOS D F F D

Intersection Summary
HCM Average Control Delay 141.7 HCM Level of Service F
HCM Volume to Capacity ratio 1.30
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 109.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2020)
2: Ellis Av & I-405 SB Ramps PM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT WBR NBT NBR SBL SBT SBR
Lane Group Flow (vph) 828 601 26 1291 1195 269 190 197 197 179
v/c Ratio 1.00 0.34 0.25 1.29 1.48 1.10 0.51 0.56 0.56 0.38
Control Delay 76.4 19.6 62.4 162.5 238.0 134.4 11.7 49.7 49.6 8.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 76.4 19.6 62.4 162.5 238.0 134.4 11.7 49.7 49.6 8.2
Queue Length 50th (ft) 331 153 20 ~672 ~1265 ~236 0 145 145 0
Queue Length 95th (ft)#468 201 m25 #801 #1511 132 0 184 184 29
Internal Link Dist (ft) 642 931 93 540
Turn Bay Length (ft) 550 120 300
Base Capacity (vph) 830 1766 118 1003 809 245 376 350 352 472
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.00 0.34 0.22 1.29 1.48 1.10 0.51 0.56 0.56 0.38

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing No Build Condition (Year 2040)
1: I-405 NB Ramps & Euclid St AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 685 331 663 195 72 16 103 856 308 0 1043 143
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.91 0.97 0.95 1.00 0.91 0.86 0.86
Frt 1.00 0.92 0.85 1.00 0.97 1.00 0.96 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3433 3136 1441 3433 3443 1770 4883 4796 1362
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3433 3136 1441 3433 3443 1770 4883 4796 1362
Peak-hour factor, PHF 0.88 0.88 0.88 0.93 0.93 0.93 0.97 0.97 0.97 0.95 0.95 0.95
Adj. Flow (vph) 778 376 753 210 77 17 106 882 318 0 1098 151
RTOR Reduction (vph) 0 162 189 0 16 0 0 48 0 0 1 52
Lane Group Flow (vph) 778 591 187 210 78 0 106 1152 0 0 1112 84
Turn Type Prot Perm Prot Prot Perm
Protected Phases 7 4 3 8 5 2 6
Permitted Phases 4 6
Actuated Green, G (s) 33.0 29.7 29.7 11.3 8.0 14.0 67.0 49.0 49.0
Effective Green, g (s) 33.0 29.7 29.7 11.3 8.0 14.0 67.0 49.0 49.0
Actuated g/C Ratio 0.28 0.25 0.25 0.09 0.07 0.12 0.56 0.41 0.41
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 944 776 357 323 230 207 2726 1958 556
v/s Ratio Prot c0.23 0.19 c0.06 0.02 c0.06 0.24 c0.23
v/s Ratio Perm 0.13 0.06
v/c Ratio 0.82 0.76 0.52 0.65 0.34 0.51 0.42 0.57 0.15
Uniform Delay, d1 40.8 41.9 39.0 52.4 53.5 49.8 15.3 27.3 22.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.93 1.03 1.00 1.00
Incremental Delay, d2 5.9 4.4 1.4 4.6 0.9 1.8 0.4 1.2 0.6
Delay (s) 46.7 46.3 40.4 57.1 54.4 48.3 16.2 28.5 23.0
Level of Service D D D E D D B C C
Approach Delay (s) 45.3 56.2 18.8 27.9
Approach LOS D E B C

Intersection Summary
HCM Average Control Delay 34.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 64.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2040)
1: I-405 NB Ramps & Euclid St AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT NBL NBT SBT SBR
Lane Group Flow (vph) 778 753 376 210 94 106 1200 1113 136
v/c Ratio 0.83 0.80 0.69 0.65 0.38 0.51 0.43 0.57 0.22
Control Delay 48.7 36.7 19.7 62.4 47.9 54.5 15.5 29.6 11.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 48.7 36.7 19.7 62.4 47.9 54.5 15.5 29.6 11.3
Queue Length 50th (ft) 289 220 93 81 30 83 166 256 26
Queue Length 95th (ft) 335 268 192 123 57 m130 192 335 83
Internal Link Dist (ft) 630 314 1385 435
Turn Bay Length (ft) 440 440 190 180 120
Base Capacity (vph) 1087 1091 608 343 303 207 2777 1963 609
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.72 0.69 0.62 0.61 0.31 0.51 0.43 0.57 0.22

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing No Build Condition (Year 2040)
2: Ellis Av & I-405 SB Ramps AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1479 775 41 91 760 1050 9 36 17 475 20 144
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 1.00 1.00 0.95 0.95 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.99 1.00 0.95 0.96 1.00
Satd. Flow (prot) 3433 3513 1770 3539 1583 1844 1583 1681 1692 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.99 1.00 0.95 0.96 1.00
Satd. Flow (perm) 3433 3513 1770 3539 1583 1844 1583 1681 1692 1583
Peak-hour factor, PHF 0.97 0.97 0.97 0.91 0.91 0.91 0.65 0.65 0.65 0.81 0.81 0.81
Adj. Flow (vph) 1525 799 42 100 835 1154 14 55 26 586 25 178
RTOR Reduction (vph) 0 3 0 0 0 34 0 0 25 0 0 128
Lane Group Flow (vph)1525 838 0 100 835 1120 0 69 1 305 306 50
Turn Type Prot Prot pm+ov Split Perm Split Perm
Protected Phases 5 2 1 6 7 8 8 7 7
Permitted Phases 6 8 7
Actuated Green, G (s) 32.0 52.5 11.1 31.6 65.6 6.4 6.4 34.0 34.0 34.0
Effective Green, g (s) 32.0 52.5 11.1 31.6 65.6 6.4 6.4 34.0 34.0 34.0
Actuated g/C Ratio 0.27 0.44 0.09 0.26 0.55 0.05 0.05 0.28 0.28 0.28
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 915 1537 164 932 865 98 84 476 479 449
v/s Ratio Prot c0.44 0.24 0.06 0.24 c0.37 c0.04 0.18 0.18
v/s Ratio Perm 0.34 0.00 0.03
v/c Ratio 1.67 0.55 0.61 0.90 1.29 0.70 0.02 0.64 0.64 0.11
Uniform Delay, d1 44.0 24.9 52.4 42.6 27.2 55.9 53.8 37.7 37.6 31.8
Progression Factor 1.00 1.00 1.01 1.11 1.29 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2304.8 1.4 5.1 10.9 139.7 20.5 0.1 2.9 2.8 0.1
Delay (s) 348.8 26.3 57.9 58.2 174.7 76.3 53.9 40.6 40.4 31.9
Level of Service F C E E F E D D D C
Approach Delay (s) 234.2 122.5 70.2 38.6
Approach LOS F F E D

Intersection Summary
HCM Average Control Delay 158.7 HCM Level of Service F
HCM Volume to Capacity ratio 1.37
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 120.5% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2040)
2: Ellis Av & I-405 SB Ramps AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT WBR NBT NBR SBL SBT SBR
Lane Group Flow (vph)1525 841 100 835 1154 69 26 305 306 178
v/c Ratio 1.67 0.54 0.61 0.87 1.26 0.59 0.21 0.64 0.64 0.31
Control Delay 335.1 26.9 65.4 56.5 146.7 74.8 23.1 44.9 44.8 6.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 335.1 26.9 65.4 56.5 146.7 74.8 23.1 44.9 44.8 6.2
Queue Length 50th (ft)~886 257 81 324 ~809 53 0 217 218 0
Queue Length 95th (ft)#1023 326 m134 #458 #1379 73 16 281 283 36
Internal Link Dist (ft) 762 931 116 540
Turn Bay Length (ft) 550 120 300
Base Capacity (vph) 915 1562 192 956 919 123 130 476 479 576
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.67 0.54 0.52 0.87 1.26 0.56 0.20 0.64 0.64 0.31

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing No Build Condition (Year 2040)
1: I-405 NB Ramps & Euclid St PM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1026 244 1125 447 259 34 185 553 249 0 1055 270
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.91 0.97 0.95 1.00 0.91 0.86 0.86
Frt 1.00 0.90 0.85 1.00 0.98 1.00 0.95 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3433 3035 1441 3433 3478 1770 4849 4788 1362
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3433 3035 1441 3433 3478 1770 4849 4788 1362
Peak-hour factor, PHF 0.92 0.92 0.92 0.91 0.91 0.91 0.87 0.87 0.87 0.90 0.90 0.90
Adj. Flow (vph) 1115 265 1223 491 285 37 213 636 286 0 1172 300
RTOR Reduction (vph) 0 183 183 0 8 0 0 68 0 0 2 108
Lane Group Flow (vph)1115 694 428 491 314 0 213 854 0 0 1200 162
Turn Type Prot Perm Prot Prot Perm
Protected Phases 7 4 3 8 5 2 6
Permitted Phases 4 6
Actuated Green, G (s) 41.4 36.0 36.0 18.0 12.6 15.0 54.0 35.0 35.0
Effective Green, g (s) 41.4 36.0 36.0 18.0 12.6 15.0 54.0 35.0 35.0
Actuated g/C Ratio 0.34 0.30 0.30 0.15 0.10 0.12 0.45 0.29 0.29
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1184 911 432 515 365 221 2182 1397 397
v/s Ratio Prot c0.32 0.23 c0.14 0.09 c0.12 0.18 c0.25
v/s Ratio Perm c0.30 0.12
v/c Ratio 0.94 0.97dr 0.99 0.95 0.86 0.96 0.39 0.86 0.41
Uniform Delay, d1 38.1 38.1 41.8 50.6 52.8 52.2 22.0 40.2 34.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.79 0.64 1.00 1.00
Incremental Delay, d2 14.4 3.8 40.9 28.1 18.2 46.6 0.5 7.1 3.1
Delay (s) 52.5 41.9 82.7 78.7 71.1 88.0 14.5 47.2 37.3
Level of Service D D F E E F B D D
Approach Delay (s) 56.0 75.7 28.3 45.4
Approach LOS E E C D

Intersection Summary
HCM Average Control Delay 50.9 HCM Level of Service D
HCM Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 91.6% ICU Level of Service F
Analysis Period (min) 15
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2040)
1: I-405 NB Ramps & Euclid St PM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT NBL NBT SBT SBR
Lane Group Flow (vph)1115 877 611 491 322 213 922 1202 270
v/c Ratio 0.94 0.97dr 0.99 0.95 0.87 0.96 0.41 0.86 0.53
Control Delay 53.6 33.3 59.4 80.5 74.5 91.6 12.6 47.5 19.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 53.6 33.3 59.4 80.5 74.5 91.6 12.6 47.5 19.4
Queue Length 50th (ft) 425 249 340 196 128 173 116 340 84
Queue Length 95th (ft)#559 337 #621 #303 #216 #299 144 404 187
Internal Link Dist (ft) 547 314 1384 435
Turn Bay Length (ft) 440 440 190 180 120
Base Capacity (vph) 1202 1093 615 515 372 221 2248 1398 505
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.93 0.80 0.99 0.95 0.87 0.96 0.41 0.86 0.53

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.



HCM Analysis & Queuing No Build Condition (Year 2040)
2: Ellis Av & I-405 SB Ramps PM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 897 563 8 26 1265 1336 31 97 86 338 6 160
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 1.00 1.00 0.95 0.95 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.99 1.00 0.95 0.95 1.00
Satd. Flow (prot) 3433 3531 1770 3539 1583 1840 1583 1681 1688 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.99 1.00 0.95 0.95 1.00
Satd. Flow (perm) 3433 3531 1770 3539 1583 1840 1583 1681 1688 1583
Peak-hour factor, PHF 0.93 0.93 0.93 0.96 0.96 0.96 0.42 0.42 0.42 0.75 0.75 0.75
Adj. Flow (vph) 965 605 9 27 1318 1392 74 231 205 451 8 213
RTOR Reduction (vph) 0 1 0 0 0 22 0 0 178 0 0 169
Lane Group Flow (vph) 965 613 0 27 1318 1370 0 305 27 230 229 44
Turn Type Prot Prot pm+ov Split Perm Split Perm
Protected Phases 5 2 1 6 7 8 8 7 7
Permitted Phases 6 8 7
Actuated Green, G (s) 30.6 58.4 4.6 32.4 57.4 16.0 16.0 25.0 25.0 25.0
Effective Green, g (s) 30.6 58.4 4.6 32.4 57.4 16.0 16.0 25.0 25.0 25.0
Actuated g/C Ratio 0.26 0.49 0.04 0.27 0.48 0.13 0.13 0.21 0.21 0.21
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 875 1718 68 956 757 245 211 350 352 330
v/s Ratio Prot c0.28 0.17 0.02 0.37 c0.38 c0.17 0.14 0.14
v/s Ratio Perm 0.49 0.02 0.03
v/c Ratio 1.10 0.36 0.40 1.38 1.81 1.24 0.13 0.66 0.65 0.13
Uniform Delay, d1 44.7 19.1 56.3 43.8 31.3 52.0 45.9 43.6 43.5 38.7
Progression Factor 1.00 1.00 1.08 0.69 0.69 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 62.6 0.6 1.6 173.3 366.7 139.7 0.3 4.4 4.3 0.2
Delay (s) 107.3 19.7 62.2 203.6 388.3 191.7 46.1 48.0 47.8 38.9
Level of Service F B E F F F D D D D
Approach Delay (s) 73.2 296.1 133.2 45.0
Approach LOS E F F D

Intersection Summary
HCM Average Control Delay 186.3 HCM Level of Service F
HCM Volume to Capacity ratio 1.51
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 125.1% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2040)
2: Ellis Av & I-405 SB Ramps PM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT WBR NBT NBR SBL SBT SBR
Lane Group Flow (vph) 965 614 27 1318 1392 305 205 230 229 213
v/c Ratio 1.16 0.35 0.26 1.31 1.74 1.24 0.53 0.66 0.65 0.43
Control Delay 127.2 19.7 60.7 172.6 354.3 182.8 11.7 53.7 53.3 8.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 127.2 19.7 60.7 172.6 354.3 182.8 11.7 53.7 53.3 8.1
Queue Length 50th (ft)~457 157 20 ~684 ~1580 ~294 0 173 172 0
Queue Length 95th (ft)#586 205 m23m#783m#1768 148 0 213 212 29
Internal Link Dist (ft) 642 931 93 540
Turn Bay Length (ft) 550 120 300
Base Capacity (vph) 830 1766 118 1003 800 245 389 350 352 498
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.16 0.35 0.23 1.31 1.74 1.24 0.53 0.66 0.65 0.43

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
1: I-405 NB Ramps & Euclid St AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 620 316 637 176 67 15 87 752 297 0 931 119
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.91 0.97 0.95 1.00 0.91 0.86 0.86
Frt 1.00 0.92 0.85 1.00 0.97 1.00 0.96 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3433 3135 1441 3433 3443 1770 4869 4796 1362
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3433 3135 1441 3433 3443 1770 4869 4796 1362
Peak-hour factor, PHF 0.88 0.88 0.88 0.93 0.93 0.93 0.97 0.97 0.97 0.95 0.95 0.95
Adj. Flow (vph) 705 359 724 189 72 16 90 775 306 0 980 125
RTOR Reduction (vph) 0 172 202 0 15 0 0 49 0 0 1 45
Lane Group Flow (vph) 705 549 160 189 73 0 90 1032 0 0 992 67
Turn Type Prot Perm Prot Prot Perm
Protected Phases 7 4 3 8 5 2 6
Permitted Phases 4 6
Actuated Green, G (s) 31.8 28.0 28.0 11.7 7.9 14.0 68.3 50.3 50.3
Effective Green, g (s) 31.8 28.0 28.0 11.7 7.9 14.0 68.3 50.3 50.3
Actuated g/C Ratio 0.26 0.23 0.23 0.10 0.07 0.12 0.57 0.42 0.42
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 910 732 336 335 227 207 2771 2010 571
v/s Ratio Prot c0.21 c0.18 0.06 0.02 0.05 c0.21 c0.21
v/s Ratio Perm 0.11 0.05
v/c Ratio 0.77 0.75 0.48 0.56 0.32 0.43 0.37 0.49 0.12
Uniform Delay, d1 40.8 42.8 39.7 51.7 53.5 49.3 14.1 25.5 21.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.74 0.36 1.00 1.00
Incremental Delay, d2 4.2 4.3 1.1 2.2 0.8 1.3 0.3 0.9 0.4
Delay (s) 45.0 47.1 40.8 53.9 54.3 37.6 5.4 26.4 21.7
Level of Service D D D D D D A C C
Approach Delay (s) 45.0 54.0 7.8 25.9
Approach LOS D D A C

Intersection Summary
HCM Average Control Delay 30.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 60.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
1: I-405 NB Ramps & Euclid St AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT NBL NBT SBT SBR
Lane Group Flow (vph) 705 721 362 189 88 90 1081 993 112
v/c Ratio 0.77 0.80 0.67 0.56 0.36 0.43 0.38 0.49 0.18
Control Delay 46.4 35.9 17.4 58.2 47.5 42.6 5.2 28.0 10.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 46.4 35.9 17.4 58.2 47.5 42.6 5.2 28.0 10.6
Queue Length 50th (ft) 259 204 70 73 28 53 10 216 18
Queue Length 95th (ft) 287 243 161 109 55 109 166 304 70
Internal Link Dist (ft) 630 314 1385 435
Turn Bay Length (ft) 440 440 190 180 120
Base Capacity (vph) 1057 1146 636 379 445 207 2820 2010 616
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.67 0.63 0.57 0.50 0.20 0.43 0.38 0.49 0.18

Intersection Summary



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
2: Ellis Av & I-405 SB Ramps AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1126 770 38 90 738 916 8 33 15 351 16 107
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 1.00 1.00 0.95 0.95 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.99 1.00 0.95 0.96 1.00
Satd. Flow (prot) 3433 3514 1770 3539 1583 1845 1583 1681 1692 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.99 1.00 0.95 0.96 1.00
Satd. Flow (perm) 3433 3514 1770 3539 1583 1845 1583 1681 1692 1583
Peak-hour factor, PHF 0.97 0.97 0.97 0.91 0.91 0.91 0.65 0.65 0.65 0.81 0.81 0.81
Adj. Flow (vph) 1161 794 39 99 811 1007 12 51 23 433 20 132
RTOR Reduction (vph) 0 3 0 0 0 38 0 0 22 0 0 96
Lane Group Flow (vph)1161 830 0 99 811 969 0 63 1 225 228 36
Turn Type Prot Prot pm+ov Split Perm Split Perm
Protected Phases 5 2 1 6 7 8 8 7 7
Permitted Phases 6 8 7
Actuated Green, G (s) 33.0 53.5 11.1 31.6 64.6 6.4 6.4 33.0 33.0 33.0
Effective Green, g (s) 33.0 53.5 11.1 31.6 64.6 6.4 6.4 33.0 33.0 33.0
Actuated g/C Ratio 0.28 0.45 0.09 0.26 0.54 0.05 0.05 0.28 0.28 0.28
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 944 1567 164 932 852 98 84 462 465 435
v/s Ratio Prot c0.34 0.24 0.06 0.23 c0.31 c0.03 0.13 0.13
v/s Ratio Perm 0.30 0.00 0.02
v/c Ratio 1.23 0.53 0.60 0.87 1.14 0.64 0.01 0.49 0.49 0.08
Uniform Delay, d1 43.5 24.1 52.3 42.2 27.7 55.7 53.8 36.4 36.5 32.3
Progression Factor 1.00 1.00 0.77 0.78 0.94 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2112.8 1.3 5.3 9.6 74.4 13.5 0.1 0.8 0.8 0.1
Delay (s) 156.3 25.4 45.4 42.7 100.4 69.2 53.9 37.2 37.3 32.4
Level of Service F C D D F E D D D C
Approach Delay (s) 101.6 73.2 65.1 36.1
Approach LOS F E E D

Intersection Summary
HCM Average Control Delay 80.7 HCM Level of Service F
HCM Volume to Capacity ratio 1.14
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 102.2% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
2: Ellis Av & I-405 SB Ramps AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT WBR NBT NBR SBL SBT SBR
Lane Group Flow (vph)1161 833 99 811 1007 63 23 225 228 132
v/c Ratio 1.23 0.52 0.60 0.85 1.11 0.54 0.19 0.49 0.49 0.25
Control Delay 150.7 25.9 53.3 42.0 82.2 71.7 23.7 40.7 40.8 6.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 150.7 25.9 53.3 42.0 82.2 71.7 23.7 40.7 40.8 6.8
Queue Length 50th (ft)~572 250 77 334 ~583 48 0 153 155 0
Queue Length 95th (ft)#705 317 m116 #447 #1167 68 15 209 211 35
Internal Link Dist (ft) 762 931 116 540
Turn Bay Length (ft) 550 120 300
Base Capacity (vph) 944 1593 192 956 910 123 127 462 465 531
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.23 0.52 0.52 0.85 1.11 0.51 0.18 0.49 0.49 0.25

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
1: I-405 NB Ramps & Euclid St PM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 895 215 987 430 249 33 166 512 239 0 989 253
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.91 0.97 0.95 1.00 0.91 0.86 0.86
Frt 1.00 0.90 0.85 1.00 0.98 1.00 0.95 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3433 3036 1441 3433 3478 1770 4843 4788 1362
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3433 3036 1441 3433 3478 1770 4843 4788 1362
Peak-hour factor, PHF 0.92 0.92 0.92 0.91 0.91 0.91 0.87 0.87 0.87 0.90 0.90 0.90
Adj. Flow (vph) 973 234 1073 473 274 36 191 589 275 0 1099 281
RTOR Reduction (vph) 0 211 211 0 9 0 0 68 0 0 2 105
Lane Group Flow (vph) 973 560 325 473 301 0 191 796 0 0 1125 148
Turn Type Prot Perm Prot Prot Perm
Protected Phases 7 4 3 8 5 2 6
Permitted Phases 4 6
Actuated Green, G (s) 37.2 32.4 32.4 19.4 14.6 17.0 56.2 35.2 35.2
Effective Green, g (s) 37.2 32.4 32.4 19.4 14.6 17.0 56.2 35.2 35.2
Actuated g/C Ratio 0.31 0.27 0.27 0.16 0.12 0.14 0.47 0.29 0.29
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1064 820 389 555 423 251 2268 1404 400
v/s Ratio Prot c0.28 0.18 c0.14 0.09 c0.11 0.16 c0.23
v/s Ratio Perm 0.23 0.11
v/c Ratio 0.91 0.87dr 0.84 0.85 0.71 0.76 0.35 0.80 0.37
Uniform Delay, d1 39.9 39.2 41.3 48.9 50.7 49.5 20.3 39.2 33.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.89 0.74 1.00 1.00
Incremental Delay, d2 11.8 2.4 14.3 12.0 5.6 11.9 0.4 4.9 2.6
Delay (s) 51.7 41.6 55.6 60.9 56.3 55.7 15.4 44.1 36.3
Level of Service D D E E E E B D D
Approach Delay (s) 49.2 59.1 22.7 42.6
Approach LOS D E C D

Intersection Summary
HCM Average Control Delay 43.9 HCM Level of Service D
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 84.0% ICU Level of Service E
Analysis Period (min) 15
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
1: I-405 NB Ramps & Euclid St PM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT NBL NBT SBT SBR
Lane Group Flow (vph) 973 771 536 473 310 191 864 1127 253
v/c Ratio 0.92 0.87dr 0.89 0.85 0.72 0.76 0.37 0.80 0.50
Control Delay 53.7 29.3 37.8 64.6 58.8 62.9 13.4 44.7 18.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 53.7 29.3 37.8 64.6 58.8 62.9 13.4 44.7 18.7
Queue Length 50th (ft) 367 188 218 184 117 152 121 320 75
Queue Length 95th (ft)#486 265 #454 #262 167 #248 151 382 174
Internal Link Dist (ft) 547 314 1384 435
Turn Bay Length (ft) 440 440 190 180 120
Base Capacity (vph) 1089 1068 615 572 473 251 2338 1410 505
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.89 0.72 0.87 0.83 0.66 0.76 0.37 0.80 0.50

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
2: Ellis Av & I-405 SB Ramps PM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 770 547 7 23 1236 1147 30 83 80 290 5 134
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 1.00 1.00 0.95 0.95 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.99 1.00 0.95 0.95 1.00
Satd. Flow (prot) 3433 3532 1770 3539 1583 1838 1583 1681 1688 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.99 1.00 0.95 0.95 1.00
Satd. Flow (perm) 3433 3532 1770 3539 1583 1838 1583 1681 1688 1583
Peak-hour factor, PHF 0.93 0.93 0.93 0.96 0.96 0.96 0.42 0.42 0.42 0.75 0.75 0.75
Adj. Flow (vph) 828 588 8 24 1288 1195 71 198 190 387 7 179
RTOR Reduction (vph) 0 1 0 0 0 12 0 0 171 0 0 128
Lane Group Flow (vph) 828 595 0 24 1288 1183 0 269 19 197 197 51
Turn Type Prot Prot pm+ov Split Perm Split Perm
Protected Phases 5 2 1 6 7 8 8 7 7
Permitted Phases 6 8 7
Actuated Green, G (s) 21.6 53.4 4.6 36.4 70.4 12.0 12.0 34.0 34.0 34.0
Effective Green, g (s) 21.6 53.4 4.6 36.4 70.4 12.0 12.0 34.0 34.0 34.0
Actuated g/C Ratio 0.18 0.44 0.04 0.30 0.59 0.10 0.10 0.28 0.28 0.28
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 618 1572 68 1073 929 184 158 476 478 449
v/s Ratio Prot c0.24 0.17 0.01 0.36 c0.36 c0.15 0.12 0.12
v/s Ratio Perm 0.39 0.01 0.03
v/c Ratio 1.34 0.38 0.35 1.20 1.27 1.46 0.12 0.41 0.41 0.11
Uniform Delay, d1 49.2 22.2 56.2 41.8 24.8 54.0 49.2 34.9 34.9 31.8
Progression Factor 1.00 1.00 1.11 0.71 0.77 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2163.6 0.7 1.8 95.6 127.8 235.2 0.3 0.6 0.6 0.1
Delay (s) 212.8 22.9 64.4 125.3 146.8 289.2 49.5 35.5 35.5 31.9
Level of Service F C E F F F D D D C
Approach Delay (s) 133.4 135.0 190.0 34.4
Approach LOS F F F C

Intersection Summary
HCM Average Control Delay 128.0 HCM Level of Service F
HCM Volume to Capacity ratio 1.31
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 109.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
2: Ellis Av & I-405 SB Ramps PM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT WBR NBT NBR SBL SBT SBR
Lane Group Flow (vph) 828 596 24 1288 1195 269 190 197 197 179
v/c Ratio 1.45 0.37 0.24 1.15 1.24 1.46 0.58 0.41 0.41 0.31
Control Delay 247.8 22.9 63.0 102.5 130.6 273.5 14.6 38.2 38.1 6.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 247.8 22.9 63.0 102.5 130.6 273.5 14.6 38.2 38.1 6.2
Queue Length 50th (ft)~450 164 19 ~627 ~1165 ~285 0 130 130 0
Queue Length 95th (ft)#574 216 m23 #744 #1388 137 0 165 165 26
Internal Link Dist (ft) 642 931 93 540
Turn Bay Length (ft) 550 120 300
Base Capacity (vph) 572 1619 118 1121 962 184 329 476 478 577
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.45 0.37 0.20 1.15 1.24 1.46 0.58 0.41 0.41 0.31

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
1: I-405 NB Ramps & Euclid St AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 620 316 637 176 67 15 87 752 297 0 931 119
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.91 0.97 0.95 0.97 0.91 0.86 0.86
Frt 1.00 0.92 0.85 1.00 0.97 1.00 0.96 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3433 3135 1441 3433 3443 3433 4869 4796 1362
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3433 3135 1441 3433 3443 3433 4869 4796 1362
Peak-hour factor, PHF 0.88 0.88 0.88 0.93 0.93 0.93 0.97 0.97 0.97 0.95 0.95 0.95
Adj. Flow (vph) 705 359 724 189 72 16 90 775 306 0 980 125
RTOR Reduction (vph) 0 135 135 0 15 0 0 47 0 0 1 43
Lane Group Flow (vph) 705 586 227 189 73 0 90 1034 0 0 992 69
Turn Type Prot Perm Prot Prot Perm
Protected Phases 7 4 3 8 5 2 6
Permitted Phases 4 6
Actuated Green, G (s) 33.8 29.8 29.8 11.9 7.9 8.0 66.3 54.3 54.3
Effective Green, g (s) 33.8 29.8 29.8 11.9 7.9 8.0 66.3 54.3 54.3
Actuated g/C Ratio 0.28 0.25 0.25 0.10 0.07 0.07 0.55 0.45 0.45
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 967 779 358 340 227 229 2690 2170 616
v/s Ratio Prot c0.21 c0.19 0.06 0.02 0.03 c0.21 c0.21
v/s Ratio Perm 0.16 0.05
v/c Ratio 0.73 0.75 0.64 0.56 0.32 0.39 0.38 0.46 0.11
Uniform Delay, d1 39.0 41.7 40.3 51.5 53.5 53.7 15.3 22.7 18.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.76 0.48 1.00 1.00
Incremental Delay, d2 2.8 4.1 3.7 2.0 0.8 1.0 0.4 0.7 0.4
Delay (s) 41.7 45.8 43.9 53.5 54.3 41.6 7.7 23.4 19.3
Level of Service D D D D D D A C B
Approach Delay (s) 43.8 53.8 10.3 23.0
Approach LOS D D B C

Intersection Summary
HCM Average Control Delay 30.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 60.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
1: I-405 NB Ramps & Euclid St AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT NBL NBT SBT SBR
Lane Group Flow (vph) 705 721 362 189 88 90 1081 993 112
v/c Ratio 0.73 0.79 0.74 0.56 0.36 0.39 0.39 0.46 0.17
Control Delay 43.0 37.5 28.9 57.5 47.5 45.3 7.6 25.0 9.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 43.0 37.5 28.9 57.5 47.5 45.3 7.6 25.0 9.5
Queue Length 50th (ft) 254 220 146 73 28 28 121 201 16
Queue Length 95th (ft) 274 256 234 108 55 58 173 293 68
Internal Link Dist (ft) 568 385 1388 444
Turn Bay Length (ft) 440 440 190 180 120
Base Capacity (vph) 1145 1239 631 386 502 229 2739 2171 659
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.62 0.58 0.57 0.49 0.18 0.39 0.39 0.46 0.17

Intersection Summary



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
2: Euclid St & I-405 SB ramps AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 770 38 90 738 916 8 33 15 351 16 107
Ideal Flow (vphpl) 1900 1800 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00 1.00 0.95 0.95 1.00
Frt 0.99 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 1.00 0.99 1.00 0.95 0.96 1.00
Satd. Flow (prot) 3329 1770 3539 1583 1845 1583 1681 1692 1583
Flt Permitted 1.00 0.95 1.00 1.00 0.99 1.00 0.95 0.96 1.00
Satd. Flow (perm) 3329 1770 3539 1583 1845 1583 1681 1692 1583
Peak-hour factor, PHF 0.97 0.97 0.97 0.91 0.91 0.91 0.65 0.65 0.65 0.81 0.81 0.81
Adj. Flow (vph) 0 794 39 99 811 1007 12 51 23 433 20 132
RTOR Reduction (vph) 0 2 0 0 0 0 0 0 21 0 0 108
Lane Group Flow (vph) 0 831 0 99 811 1007 0 63 2 225 228 24
Turn Type Prot Free Split Perm Split Perm
Protected Phases 2 1 6 8 8 4 4
Permitted Phases Free 8 4
Actuated Green, G (s) 61.1 11.7 76.8 120.0 7.9 7.9 21.8 21.8 21.8
Effective Green, g (s) 62.6 11.7 78.3 120.0 7.9 7.9 21.8 21.8 21.8
Actuated g/C Ratio 0.52 0.10 0.65 1.00 0.07 0.07 0.18 0.18 0.18
Clearance Time (s) 5.5 4.0 5.5 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1737 173 2309 1583 121 104 305 307 288
v/s Ratio Prot 0.25 0.06 0.23 0.03 0.13 0.13
v/s Ratio Perm c0.64 0.00 0.02
v/c Ratio 0.48 0.57 0.35 0.64 0.52 0.01 0.74 0.74 0.08
Uniform Delay, d1 18.3 51.8 9.4 0.0 54.2 52.4 46.4 46.4 40.8
Progression Factor 1.00 0.80 1.01 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.9 4.0 0.4 1.7 4.0 0.1 9.0 9.3 0.1
Delay (s) 19.2 45.3 9.8 1.7 58.2 52.5 55.4 55.8 40.9
Level of Service B D A A E D E E D
Approach Delay (s) 19.2 7.4 56.7 52.3
Approach LOS B A E D

Intersection Summary
HCM Average Control Delay 19.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 0.0
Intersection Capacity Utilization 55.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
2: Euclid St & I-405 SB ramps AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Lane Group EBT WBL WBT WBR NBT NBR SBL SBT SBR
Lane Group Flow (vph) 833 99 811 1007 63 23 225 228 132
v/c Ratio 0.47 0.58 0.35 0.64 0.45 0.16 0.74 0.74 0.33
Control Delay 21.4 52.6 11.1 5.0 63.0 21.7 60.1 60.4 8.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 21.4 52.6 11.1 5.0 63.0 21.7 60.1 60.4 8.6
Queue Length 50th (ft) 213 59 192 171 47 0 175 178 0
Queue Length 95th (ft) 335 112 255 246 66 15 216 220 36
Internal Link Dist (ft) 145 142 12 632
Turn Bay Length (ft) 160 570 570
Base Capacity (vph) 1763 221 2334 1583 169 166 420 423 495
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.47 0.45 0.35 0.64 0.37 0.14 0.54 0.54 0.27

Intersection Summary
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HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
1: I-405 NB Ramps & Euclid St PM Peak Hour

Alt 2 (Year 2040) 11/18/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 895 215 987 430 249 33 166 512 239 0 989 253
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.91 0.97 0.95 0.97 0.91 0.86 0.86
Frt 1.00 0.90 0.85 1.00 0.98 1.00 0.95 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3433 3045 1441 3433 3478 3433 4843 4788 1362
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3433 3045 1441 3433 3478 3433 4843 4788 1362
Peak-hour factor, PHF 0.92 0.92 1.00 0.91 0.91 0.91 0.87 0.87 0.87 0.90 0.90 0.90
Adj. Flow (vph) 973 234 987 473 274 36 191 589 275 0 1099 281
RTOR Reduction (vph) 0 257 257 0 8 0 0 68 0 0 2 94
Lane Group Flow (vph) 973 471 236 473 302 0 191 796 0 0 1125 159
Turn Type Prot Perm Prot Prot Perm
Protected Phases 7 4 3 8 5 2 6
Permitted Phases 4 6
Actuated Green, G (s) 38.5 31.3 31.3 19.2 13.0 12.0 55.8 39.6 39.6
Effective Green, g (s) 38.7 31.8 31.8 19.4 12.5 12.2 56.8 40.6 40.6
Actuated g/C Ratio 0.32 0.26 0.26 0.16 0.10 0.10 0.47 0.34 0.34
Clearance Time (s) 4.2 4.5 4.5 4.2 3.5 4.2 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1107 807 382 555 362 349 2292 1620 461
v/s Ratio Prot c0.28 0.15 0.14 c0.09 c0.06 0.16 c0.23
v/s Ratio Perm 0.16 0.12
v/c Ratio 0.88 0.58 0.62 0.85 0.83 0.55 0.35 0.69 0.34
Uniform Delay, d1 38.4 38.4 38.8 48.9 52.7 51.3 19.9 34.3 29.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.97 0.65 1.00 1.00
Incremental Delay, d2 8.1 1.1 3.0 12.0 15.1 1.7 0.4 2.5 2.0
Delay (s) 46.6 39.4 41.8 60.9 67.9 51.6 13.4 36.8 31.8
Level of Service D D D E E D B D C
Approach Delay (s) 43.1 63.7 20.3 35.9
Approach LOS D E C D

Intersection Summary
HCM Average Control Delay 39.8 HCM Level of Service D
HCM Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 84.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
1: I-405 NB Ramps & Euclid St PM Peak Hour

Alt 2 (Year 2040) 11/18/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT NBL NBT SBT SBR
Lane Group Flow (vph) 973 728 493 473 310 191 864 1127 253
v/c Ratio 0.88 0.68 0.77 0.85 0.83 0.55 0.37 0.69 0.46
Control Delay 48.5 23.4 20.7 64.2 70.9 55.3 11.7 37.9 17.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 48.5 23.4 20.7 64.2 70.9 55.3 11.7 37.9 17.2
Queue Length 50th (ft) 357 143 110 184 122 76 99 297 74
Queue Length 95th (ft) 439 216 271 #262 #204 106 159 370 174
Internal Link Dist (ft) 548 385 1402 444
Turn Bay Length (ft) 440 440 190 180 120
Base Capacity (vph) 1173 1090 649 572 372 629 2360 1622 555
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.83 0.67 0.76 0.83 0.83 0.30 0.37 0.69 0.46

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
2: Euclid St & I-405 SB ramps PM Peak Hour

Alt 2 (Year 2040) 11/18/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 547 7 23 1236 1147 30 83 80 290 5 134
Ideal Flow (vphpl) 1900 1800 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00 1.00 0.95 0.95 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 1.00 0.99 1.00 0.95 0.95 1.00
Satd. Flow (prot) 3347 1770 3539 1583 1838 1583 1681 1688 1583
Flt Permitted 1.00 0.95 1.00 1.00 0.99 1.00 0.95 0.95 1.00
Satd. Flow (perm) 3347 1770 3539 1583 1838 1583 1681 1688 1583
Peak-hour factor, PHF 0.93 0.93 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.75 0.75 0.75
Adj. Flow (vph) 0 588 7 24 1301 1207 32 87 84 387 7 179
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 75 0 0 122
Lane Group Flow (vph) 0 595 0 24 1301 1207 0 119 9 197 197 57
Turn Type Prot Free Split Perm Split Perm
Protected Phases 2 1 6 8 8 4 4
Permitted Phases Free 8 4
Actuated Green, G (s) 65.1 4.9 74.0 120.0 12.8 12.8 19.7 19.7 19.7
Effective Green, g (s) 66.6 4.9 75.5 120.0 12.8 12.8 19.7 19.7 19.7
Actuated g/C Ratio 0.55 0.04 0.63 1.00 0.11 0.11 0.16 0.16 0.16
Clearance Time (s) 5.5 4.0 5.5 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1858 72 2227 1583 196 169 276 277 260
v/s Ratio Prot 0.18 0.01 0.37 0.06 0.12 0.12
v/s Ratio Perm c0.76 0.01 0.04
v/c Ratio 0.32 0.33 0.58 0.76 0.61 0.05 0.71 0.71 0.22
Uniform Delay, d1 14.4 56.0 13.0 0.0 51.2 48.2 47.5 47.5 43.5
Progression Factor 1.00 1.21 0.71 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 1.8 0.8 2.4 5.2 0.1 8.5 8.3 0.4
Delay (s) 14.9 69.6 10.0 2.4 56.4 48.3 55.9 55.8 43.9
Level of Service B E A A E D E E D
Approach Delay (s) 14.9 6.9 53.1 52.1
Approach LOS B A D D

Intersection Summary
HCM Average Control Delay 17.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 0.0
Intersection Capacity Utilization 58.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
2: Euclid St & I-405 SB ramps PM Peak Hour

Alt 2 (Year 2040) 11/18/2010
Albert Grover & Associates

Lane Group EBT WBL WBT WBR NBT NBR SBL SBT SBR
Lane Group Flow (vph) 595 24 1301 1207 119 84 197 197 179
v/c Ratio 0.31 0.23 0.58 0.76 0.61 0.34 0.72 0.71 0.47
Control Delay 16.5 67.8 11.0 9.1 64.2 14.0 61.3 61.0 14.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 16.5 67.8 11.0 9.1 64.2 14.0 61.3 61.0 14.6
Queue Length 50th (ft) 131 19 171 456 89 0 154 154 22
Queue Length 95th (ft) 210 m27 240 704 150 47 180 178 50
Internal Link Dist (ft) 145 142 1 615
Turn Bay Length (ft) 160 570 570
Base Capacity (vph) 1905 162 2228 1583 203 250 434 436 517
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.31 0.15 0.58 0.76 0.59 0.34 0.45 0.45 0.35

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
1: I-405 NB Ramps & Euclid St AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 685 331 663 188 72 17 103 895 355 0 1113 143
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.91 0.97 0.95 1.00 0.91 0.86 0.86
Frt 1.00 0.92 0.85 1.00 0.97 1.00 0.96 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3433 3136 1441 3433 3439 1770 4869 4797 1362
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3433 3136 1441 3433 3439 1770 4869 4797 1362
Peak-hour factor, PHF 0.88 0.88 0.88 0.93 0.93 0.93 0.97 0.97 0.97 0.95 0.95 0.95
Adj. Flow (vph) 778 376 753 202 77 18 106 923 366 0 1172 151
RTOR Reduction (vph) 0 162 188 0 17 0 0 53 0 0 1 49
Lane Group Flow (vph) 778 591 188 202 78 0 106 1236 0 0 1186 87
Turn Type Prot Perm Prot Prot Perm
Protected Phases 7 4 3 8 5 2 6
Permitted Phases 4 6
Actuated Green, G (s) 33.0 29.8 29.8 11.2 8.0 14.0 67.0 49.0 49.0
Effective Green, g (s) 33.0 29.8 29.8 11.2 8.0 14.0 67.0 49.0 49.0
Actuated g/C Ratio 0.28 0.25 0.25 0.09 0.07 0.12 0.56 0.41 0.41
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 944 779 358 320 229 207 2719 1959 556
v/s Ratio Prot c0.23 0.19 c0.06 0.02 0.06 c0.25 c0.25
v/s Ratio Perm 0.13 0.06
v/c Ratio 0.82 0.76 0.53 0.63 0.34 0.51 0.45 0.61 0.16
Uniform Delay, d1 40.8 41.8 39.0 52.4 53.5 49.8 15.7 27.9 22.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.75 0.39 1.00 1.00
Incremental Delay, d2 5.9 4.3 1.4 4.0 0.9 1.7 0.4 1.4 0.6
Delay (s) 46.7 46.1 40.4 56.4 54.4 39.0 6.5 29.3 23.0
Level of Service D D D E D D A C C
Approach Delay (s) 45.2 55.8 9.0 28.7
Approach LOS D E A C

Intersection Summary
HCM Average Control Delay 31.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 65.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
1: I-405 NB Ramps & Euclid St AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT NBL NBT SBT SBR
Lane Group Flow (vph) 778 753 376 202 95 106 1289 1187 136
v/c Ratio 0.83 0.80 0.69 0.63 0.39 0.51 0.46 0.60 0.22
Control Delay 48.7 36.5 19.8 61.7 47.5 44.8 6.2 30.4 12.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 48.7 36.5 19.8 61.7 47.5 44.8 6.2 30.4 12.2
Queue Length 50th (ft) 289 220 94 78 30 78 156 278 30
Queue Length 95th (ft) 335 268 193 118 58 m122 226 362 88
Internal Link Dist (ft) 630 314 1385 435
Turn Bay Length (ft) 440 440 190 180 120
Base Capacity (vph) 1087 1091 607 343 303 207 2773 1963 606
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.72 0.69 0.62 0.59 0.31 0.51 0.46 0.60 0.22

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
2: Ellis Av & I-405 SB Ramps AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1479 862 39 97 817 1050 8 36 16 475 20 144
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 1.00 1.00 0.95 0.95 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.99 1.00 0.95 0.96 1.00
Satd. Flow (prot) 3433 3516 1770 3539 1583 1846 1583 1681 1692 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.99 1.00 0.95 0.96 1.00
Satd. Flow (perm) 3433 3516 1770 3539 1583 1846 1583 1681 1692 1583
Peak-hour factor, PHF 0.97 0.97 0.97 0.91 0.91 0.91 0.65 0.65 0.65 0.81 0.81 0.81
Adj. Flow (vph) 1525 889 40 107 898 1154 12 55 25 586 25 178
RTOR Reduction (vph) 0 3 0 0 0 35 0 0 23 0 0 128
Lane Group Flow (vph)1525 926 0 107 898 1119 0 67 2 305 306 50
Turn Type Prot Prot pm+ov Split Perm Split Perm
Protected Phases 5 2 1 6 7 8 8 7 7
Permitted Phases 6 8 7
Actuated Green, G (s) 32.0 51.1 11.3 30.4 64.4 7.6 7.6 34.0 34.0 34.0
Effective Green, g (s) 32.0 51.1 11.3 30.4 64.4 7.6 7.6 34.0 34.0 34.0
Actuated g/C Ratio 0.27 0.43 0.09 0.25 0.54 0.06 0.06 0.28 0.28 0.28
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 915 1497 167 897 850 117 100 476 479 449
v/s Ratio Prot c0.44 0.26 0.06 0.25 c0.37 c0.04 0.18 0.18
v/s Ratio Perm 0.33 0.00 0.03
v/c Ratio 1.67 0.62 0.64 1.00 1.32 0.57 0.02 0.64 0.64 0.11
Uniform Delay, d1 44.0 26.9 52.4 44.8 27.8 54.6 52.7 37.7 37.6 31.8
Progression Factor 1.00 1.00 0.94 0.71 0.93 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2304.8 1.9 6.5 27.0 149.2 6.6 0.1 2.9 2.8 0.1
Delay (s) 348.8 28.8 55.8 58.8 175.0 61.2 52.8 40.6 40.4 31.9
Level of Service F C E E F E D D D C
Approach Delay (s) 227.7 120.7 58.9 38.6
Approach LOS F F E D

Intersection Summary
HCM Average Control Delay 155.7 HCM Level of Service F
HCM Volume to Capacity ratio 1.37
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 120.5% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
2: Ellis Av & I-405 SB Ramps AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT WBR NBT NBR SBL SBT SBR
Lane Group Flow (vph)1525 929 107 898 1154 67 25 305 306 178
v/c Ratio 1.67 0.62 0.64 1.00 1.31 0.57 0.20 0.64 0.64 0.31
Control Delay 335.1 29.4 63.1 60.5 164.7 73.7 22.9 44.9 44.8 6.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 335.1 29.4 63.1 60.5 164.7 73.7 22.9 44.9 44.8 6.2
Queue Length 50th (ft)~886 295 66 ~390 ~1160 51 0 217 218 0
Queue Length 95th (ft)#1023 370 m124 #506 #1408 71 16 281 283 36
Internal Link Dist (ft) 762 931 116 540
Turn Bay Length (ft) 550 120 300
Base Capacity (vph) 915 1499 192 896 884 123 129 476 479 576
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.67 0.62 0.56 1.00 1.31 0.54 0.19 0.64 0.64 0.31

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
1: I-405 NB Ramps & Euclid St PM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1026 244 1125 449 259 35 185 586 281 0 1150 270
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.91 0.97 0.95 1.00 0.91 0.86 0.86
Frt 1.00 0.90 0.85 1.00 0.98 1.00 0.95 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3433 3035 1441 3433 3477 1770 4838 4789 1362
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3433 3035 1441 3433 3477 1770 4838 4789 1362
Peak-hour factor, PHF 0.92 0.92 0.92 0.91 0.91 0.91 0.87 0.87 0.87 0.90 0.90 0.90
Adj. Flow (vph) 1115 265 1223 493 285 38 213 674 323 0 1278 300
RTOR Reduction (vph) 0 182 182 0 9 0 0 72 0 0 2 98
Lane Group Flow (vph)1115 695 429 493 314 0 213 925 0 0 1306 172
Turn Type Prot Perm Prot Prot Perm
Protected Phases 7 4 3 8 5 2 6
Permitted Phases 4 6
Actuated Green, G (s) 41.4 36.0 36.0 18.0 12.6 15.0 54.0 35.0 35.0
Effective Green, g (s) 41.4 36.0 36.0 18.0 12.6 15.0 54.0 35.0 35.0
Actuated g/C Ratio 0.34 0.30 0.30 0.15 0.10 0.12 0.45 0.29 0.29
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1184 911 432 515 365 221 2177 1397 397
v/s Ratio Prot c0.32 0.23 c0.14 0.09 c0.12 0.19 c0.27
v/s Ratio Perm c0.30 0.13
v/c Ratio 0.94 0.97dr 0.99 0.96 0.86 0.96 0.42 0.93 0.43
Uniform Delay, d1 38.1 38.1 41.9 50.6 52.8 52.2 22.4 41.4 34.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.80 0.64 1.00 1.00
Incremental Delay, d2 14.4 3.8 41.3 28.8 18.3 46.4 0.5 12.8 3.4
Delay (s) 52.5 42.0 83.1 79.4 71.1 88.4 15.0 54.2 37.8
Level of Service D D F E E F B D D
Approach Delay (s) 56.1 76.1 27.9 51.4
Approach LOS E E C D

Intersection Summary
HCM Average Control Delay 52.1 HCM Level of Service D
HCM Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 93.5% ICU Level of Service F
Analysis Period (min) 15
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
1: I-405 NB Ramps & Euclid St PM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT NBL NBT SBT SBR
Lane Group Flow (vph)1115 877 611 493 323 213 997 1308 270
v/c Ratio 0.94 0.97dr 1.00 0.96 0.87 0.96 0.44 0.93 0.54
Control Delay 53.6 33.4 59.9 81.3 74.4 92.0 13.1 54.4 21.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 53.6 33.4 59.9 81.3 74.4 92.0 13.1 54.4 21.4
Queue Length 50th (ft) 425 250 341 197 128 172 134 381 95
Queue Length 95th (ft)#559 338 #624 #304 #216 #299 163 #481 200
Internal Link Dist (ft) 547 314 1384 435
Turn Bay Length (ft) 440 440 190 180 120
Base Capacity (vph) 1202 1092 614 515 373 221 2248 1400 496
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.93 0.80 1.00 0.96 0.87 0.96 0.44 0.93 0.54

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
2: Ellis Av & I-405 SB Ramps PM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 897 632 8 32 1356 1336 32 97 82 338 6 160
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 1.00 1.00 0.95 0.95 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.99 1.00 0.95 0.95 1.00
Satd. Flow (prot) 3433 3532 1770 3539 1583 1840 1583 1681 1688 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.99 1.00 0.95 0.95 1.00
Satd. Flow (perm) 3433 3532 1770 3539 1583 1840 1583 1681 1688 1583
Peak-hour factor, PHF 0.93 0.93 0.93 0.96 0.96 0.96 0.42 0.42 0.42 0.75 0.75 0.75
Adj. Flow (vph) 965 680 9 33 1412 1392 76 231 195 451 8 213
RTOR Reduction (vph) 0 1 0 0 0 22 0 0 169 0 0 169
Lane Group Flow (vph) 965 688 0 33 1412 1370 0 307 26 230 229 44
Turn Type Prot Prot pm+ov Split Perm Split Perm
Protected Phases 5 2 1 6 7 8 8 7 7
Permitted Phases 6 8 7
Actuated Green, G (s) 30.6 58.3 4.7 32.4 57.4 16.0 16.0 25.0 25.0 25.0
Effective Green, g (s) 30.6 58.3 4.7 32.4 57.4 16.0 16.0 25.0 25.0 25.0
Actuated g/C Ratio 0.26 0.49 0.04 0.27 0.48 0.13 0.13 0.21 0.21 0.21
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 875 1716 69 956 757 245 211 350 352 330
v/s Ratio Prot c0.28 0.19 0.02 0.40 c0.38 c0.17 0.14 0.14
v/s Ratio Perm 0.49 0.02 0.03
v/c Ratio 1.10 0.40 0.48 1.48 1.81 1.25 0.12 0.66 0.65 0.13
Uniform Delay, d1 44.7 19.7 56.4 43.8 31.3 52.0 45.8 43.6 43.5 38.7
Progression Factor 1.00 1.00 1.10 0.70 0.69 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 62.6 0.7 1.9 216.8 366.4 142.9 0.3 4.4 4.3 0.2
Delay (s) 107.3 20.4 63.9 247.3 388.0 194.9 46.1 48.0 47.8 38.9
Level of Service F C E F F F D D D D
Approach Delay (s) 71.1 314.2 137.1 45.0
Approach LOS E F F D

Intersection Summary
HCM Average Control Delay 195.6 HCM Level of Service F
HCM Volume to Capacity ratio 1.52
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 125.2% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
2: Ellis Av & I-405 SB Ramps PM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT WBR NBT NBR SBL SBT SBR
Lane Group Flow (vph) 965 689 33 1412 1392 307 195 230 229 213
v/c Ratio 1.16 0.39 0.31 1.41 1.74 1.25 0.51 0.66 0.65 0.43
Control Delay 127.2 20.4 62.2 213.2 354.0 185.7 11.7 53.7 53.3 8.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 127.2 20.4 62.2 213.2 354.0 185.7 11.7 53.7 53.3 8.1
Queue Length 50th (ft)~457 183 25 ~764 ~1576 ~297 0 173 172 0
Queue Length 95th (ft)#586 234 m27m#841m#1721 149 0 213 212 29
Internal Link Dist (ft) 642 931 93 540
Turn Bay Length (ft) 550 120 300
Base Capacity (vph) 830 1763 118 1003 800 245 380 350 352 498
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.16 0.39 0.28 1.41 1.74 1.25 0.51 0.66 0.65 0.43

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
1: I-405 NB Ramps & Euclid St AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 685 331 663 188 72 17 103 895 355 0 1113 143
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.91 0.97 0.95 0.97 0.91 0.86 0.86
Frt 1.00 0.92 0.85 1.00 0.97 1.00 0.96 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3433 3136 1441 3433 3439 3433 4869 4797 1362
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3433 3136 1441 3433 3439 3433 4869 4797 1362
Peak-hour factor, PHF 0.88 0.88 0.88 0.93 0.93 0.93 0.97 0.97 0.97 0.95 0.95 0.95
Adj. Flow (vph) 778 376 753 202 77 18 106 923 366 0 1172 151
RTOR Reduction (vph) 0 118 118 0 17 0 0 51 0 0 1 47
Lane Group Flow (vph) 778 635 258 202 79 0 106 1238 0 0 1186 89
Turn Type Prot Perm Prot Prot Perm
Protected Phases 7 4 3 8 5 2 6
Permitted Phases 4 6
Actuated Green, G (s) 32.7 31.5 31.5 11.2 10.0 8.0 65.3 53.3 53.3
Effective Green, g (s) 32.7 31.5 31.5 11.2 10.0 8.0 65.3 53.3 53.3
Actuated g/C Ratio 0.27 0.26 0.26 0.09 0.08 0.07 0.54 0.44 0.44
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 935 823 378 320 287 229 2650 2131 605
v/s Ratio Prot c0.23 c0.20 0.06 0.02 0.03 c0.25 c0.25
v/s Ratio Perm 0.18 0.07
v/c Ratio 0.83 0.77 0.68 0.63 0.27 0.46 0.47 0.56 0.15
Uniform Delay, d1 41.1 40.9 39.8 52.4 51.6 53.9 16.7 24.6 19.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.75 0.47 1.00 1.00
Incremental Delay, d2 6.4 4.5 5.0 4.0 0.5 1.2 0.5 1.1 0.5
Delay (s) 47.5 45.4 44.8 56.4 52.1 41.6 8.4 25.7 20.4
Level of Service D D D E D D A C C
Approach Delay (s) 46.1 55.1 10.9 25.1
Approach LOS D E B C

Intersection Summary
HCM Average Control Delay 31.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 65.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
1: I-405 NB Ramps & Euclid St AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT NBL NBT SBT SBR
Lane Group Flow (vph) 778 753 376 202 95 106 1289 1187 136
v/c Ratio 0.83 0.80 0.76 0.63 0.31 0.46 0.48 0.56 0.21
Control Delay 49.4 38.5 32.4 61.7 43.5 46.1 8.2 27.1 10.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.4 38.5 32.4 61.7 43.5 46.1 8.2 27.1 10.9
Queue Length 50th (ft) 291 240 173 78 30 37 131 261 26
Queue Length 95th (ft) 335 277 265 118 56 m65 231 352 84
Internal Link Dist (ft) 568 385 1388 444
Turn Bay Length (ft) 440 440 190 180 120
Base Capacity (vph) 1087 1152 587 343 417 229 2699 2131 652
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.72 0.65 0.64 0.59 0.23 0.46 0.48 0.56 0.21

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
2: Euclid St & I-405 SB ramps AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 862 39 97 817 1050 8 36 16 475 20 144
Ideal Flow (vphpl) 1900 1800 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00 1.00 0.95 0.95 1.00
Frt 0.99 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 1.00 0.99 1.00 0.95 0.96 1.00
Satd. Flow (prot) 3331 1770 3539 1583 1846 1583 1681 1692 1583
Flt Permitted 1.00 0.95 1.00 1.00 0.99 1.00 0.95 0.96 1.00
Satd. Flow (perm) 3331 1770 3539 1583 1846 1583 1681 1692 1583
Peak-hour factor, PHF 0.97 0.97 0.97 0.91 0.91 0.91 0.65 0.65 0.65 0.81 0.81 0.81
Adj. Flow (vph) 0 889 40 107 898 1154 12 55 25 586 25 178
RTOR Reduction (vph) 0 2 0 0 0 0 0 0 23 0 0 138
Lane Group Flow (vph) 0 927 0 107 898 1154 0 67 2 305 306 40
Turn Type Prot Free Split Perm Split Perm
Protected Phases 2 1 6 8 8 4 4
Permitted Phases Free 8 4
Actuated Green, G (s) 56.4 11.7 72.1 120.0 7.4 7.4 27.0 27.0 27.0
Effective Green, g (s) 57.9 11.7 73.6 120.0 7.4 7.4 27.0 27.0 27.0
Actuated g/C Ratio 0.48 0.10 0.61 1.00 0.06 0.06 0.22 0.22 0.22
Clearance Time (s) 5.5 4.0 5.5 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1607 173 2171 1583 114 98 378 381 356
v/s Ratio Prot 0.28 0.06 0.25 0.04 0.18 0.18
v/s Ratio Perm c0.73 0.00 0.03
v/c Ratio 0.58 0.62 0.41 0.73 0.59 0.02 0.81 0.80 0.11
Uniform Delay, d1 22.3 52.0 12.0 0.0 54.8 52.9 44.0 44.0 37.0
Progression Factor 1.00 0.93 0.98 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.5 5.3 0.5 2.4 7.5 0.1 11.9 11.6 0.1
Delay (s) 23.8 53.6 12.2 2.4 62.3 52.9 55.9 55.6 37.1
Level of Service C D B A E D E E D
Approach Delay (s) 23.8 9.1 59.8 51.5
Approach LOS C A E D

Intersection Summary
HCM Average Control Delay 22.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 0.0
Intersection Capacity Utilization 62.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
2: Euclid St & I-405 SB ramps AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Lane Group EBT WBL WBT WBR NBT NBR SBL SBT SBR
Lane Group Flow (vph) 929 107 898 1154 67 25 305 306 178
v/c Ratio 0.57 0.62 0.41 0.73 0.50 0.18 0.81 0.80 0.36
Control Delay 25.9 60.7 13.4 7.5 66.7 21.8 60.0 59.6 7.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.9 60.7 13.4 7.5 66.7 21.8 60.0 59.6 7.0
Queue Length 50th (ft) 281 67 244 268 50 0 234 235 0
Queue Length 95th (ft) 386 m124 273 286 71 16 285 286 37
Internal Link Dist (ft) 145 142 12 540
Turn Bay Length (ft) 160 570 570
Base Capacity (vph) 1630 207 2192 1583 144 147 462 465 564
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.57 0.52 0.41 0.73 0.47 0.17 0.66 0.66 0.32

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
1: I-405 NB Ramps & Euclid St PM Peak Hour

I-405 PA/ED 12/10/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1026 244 1125 449 259 35 185 586 281 0 1150 270
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.91 0.97 0.95 0.97 0.91 0.86 0.86
Frt 1.00 0.90 0.85 1.00 0.98 1.00 0.95 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3433 3035 1441 3433 3477 3433 4838 4789 1362
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3433 3035 1441 3433 3477 3433 4838 4789 1362
Peak-hour factor, PHF 0.92 0.92 0.92 0.91 0.91 0.91 0.87 0.87 0.87 0.90 0.90 0.90
Adj. Flow (vph) 1115 265 1223 493 285 38 213 674 323 0 1278 300
RTOR Reduction (vph) 0 165 165 0 9 0 0 71 0 0 2 95
Lane Group Flow (vph)1115 712 446 493 314 0 213 926 0 0 1306 175
Turn Type Prot Perm Prot Prot Perm
Protected Phases 7 4 3 8 5 2 6
Permitted Phases 4 6
Actuated Green, G (s) 43.7 38.5 38.5 17.8 13.6 12.2 50.0 33.6 33.6
Effective Green, g (s) 43.9 39.0 39.0 18.0 13.1 12.4 51.0 34.6 34.6
Actuated g/C Ratio 0.37 0.32 0.32 0.15 0.11 0.10 0.42 0.29 0.29
Clearance Time (s) 4.2 4.5 4.5 4.2 3.5 4.2 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1256 986 468 515 380 355 2056 1381 393
v/s Ratio Prot c0.32 0.23 0.14 0.09 c0.06 0.19 c0.27
v/s Ratio Perm c0.31 0.13
v/c Ratio 0.89 0.94dr 0.95 0.96 0.83 0.60 0.45 0.95 0.44
Uniform Delay, d1 35.7 35.7 39.6 50.6 52.3 51.4 24.5 41.8 34.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.18 0.86 1.00 1.00
Incremental Delay, d2 7.9 2.6 29.6 28.8 13.7 2.6 0.6 14.3 3.6
Delay (s) 43.7 38.3 69.2 79.4 66.0 63.4 21.8 56.1 38.5
Level of Service D D E E E E C E D
Approach Delay (s) 47.9 74.1 29.1 53.1
Approach LOS D E C D

Intersection Summary
HCM Average Control Delay 49.0 HCM Level of Service D
HCM Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 93.5% ICU Level of Service F
Analysis Period (min) 15
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
1: I-405 NB Ramps & Euclid St PM Peak Hour

I-405 PA/ED 12/10/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT NBL NBT SBT SBR
Lane Group Flow (vph)1115 877 611 493 323 213 997 1308 270
v/c Ratio 0.89 0.94dr 0.96 0.96 0.83 0.60 0.47 0.94 0.55
Control Delay 45.4 30.5 52.2 81.3 69.7 67.4 19.4 56.2 23.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 45.4 30.5 52.2 81.3 69.7 67.4 19.4 56.2 23.3
Queue Length 50th (ft) 402 243 339 197 128 87 160 391 102
Queue Length 95th (ft) 493 327 #614 #304 #216 123 181 #520 211
Internal Link Dist (ft) 548 385 1402 444
Turn Bay Length (ft) 440 440 190 180 120
Base Capacity (vph) 1316 1175 644 515 389 401 2128 1387 489
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.85 0.75 0.95 0.96 0.83 0.53 0.47 0.94 0.55

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
2: Euclid St & I-405 SB ramps PM Peak Hour

I-405 PA/ED 12/10/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 632 8 32 1356 1336 32 97 82 338 6 160
Ideal Flow (vphpl) 1900 1800 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00 1.00 0.95 0.95 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 1.00 0.99 1.00 0.95 0.95 1.00
Satd. Flow (prot) 3347 1770 3539 1583 1840 1583 1681 1688 1583
Flt Permitted 1.00 0.95 1.00 1.00 0.99 1.00 0.95 0.95 1.00
Satd. Flow (perm) 3347 1770 3539 1583 1840 1583 1681 1688 1583
Peak-hour factor, PHF 0.93 0.93 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.75 0.75 0.75
Adj. Flow (vph) 0 680 8 34 1427 1406 34 102 86 451 8 213
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 76 0 0 158
Lane Group Flow (vph) 0 688 0 34 1427 1406 0 136 10 230 229 55
Turn Type Prot Free Split Perm Split Perm
Protected Phases 2 1 6 8 8 4 4
Permitted Phases Free 8 4
Actuated Green, G (s) 62.6 4.9 71.5 120.0 13.5 13.5 21.5 21.5 21.5
Effective Green, g (s) 64.1 4.9 73.0 120.0 13.5 13.5 21.5 21.5 21.5
Actuated g/C Ratio 0.53 0.04 0.61 1.00 0.11 0.11 0.18 0.18 0.18
Clearance Time (s) 5.5 4.0 5.5 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1788 72 2153 1583 207 178 301 302 284
v/s Ratio Prot 0.21 0.02 0.40 0.07 0.14 0.14
v/s Ratio Perm c0.89 0.01 0.03
v/c Ratio 0.38 0.47 0.66 0.89 0.66 0.05 0.76 0.76 0.20
Uniform Delay, d1 16.4 56.3 15.4 0.0 51.0 47.6 46.8 46.8 41.9
Progression Factor 1.00 0.89 1.01 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 2.0 0.7 3.4 7.3 0.1 11.0 10.4 0.3
Delay (s) 17.0 52.1 16.3 3.4 58.3 47.7 57.8 57.2 42.2
Level of Service B D B A E D E E D
Approach Delay (s) 17.0 10.4 54.2 52.7
Approach LOS B B D D

Intersection Summary
HCM Average Control Delay 20.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 0.0
Intersection Capacity Utilization 64.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
2: Euclid St & I-405 SB ramps PM Peak Hour

I-405 PA/ED 12/10/2010
Albert Grover & Associates

Lane Group EBT WBL WBT WBR NBT NBR SBL SBT SBR
Lane Group Flow (vph) 688 34 1427 1406 136 86 230 229 213
v/c Ratio 0.38 0.31 0.66 0.89 0.66 0.34 0.76 0.76 0.48
Control Delay 18.6 51.0 17.9 14.9 66.1 13.6 62.9 62.3 11.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 18.6 51.0 17.9 14.9 66.1 13.6 62.9 62.3 11.4
Queue Length 50th (ft) 171 25 370 887 102 0 178 177 14
Queue Length 95th (ft) 246 m28 m413 m996 168 48 209 208 42
Internal Link Dist (ft) 145 142 1 540
Turn Bay Length (ft) 160 570 570
Base Capacity (vph) 1833 120 2154 1583 246 287 378 380 505
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.38 0.28 0.66 0.89 0.55 0.30 0.61 0.60 0.42

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

On‐Ramp Metering Analysis Worksheets 
 
 
 
 

 
 
 
 

 
 
 
 
 

 



I‐405 PA/ED ‐ Year 2040 No Build Condition 
Euclid Street at I‐405 NB On‐Ramp (NB Euclid St)

Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 69 75 57 63 75 57 50 69 63 50

Discharge @ 900 vph/lane 90 90 90 90 90 90 90 90 90 90
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Discharge @ 900 vph/lane 90 90 90 90 90 90 90 90 90 90

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 700 vph/lane 70 70 70 70 70 70 70 70 70 70

Max Queue (veh) 0 5 0 0 5 0 0 0 0 0

Discharge @ 500 vph/lane 50 50 50 50 50 50 50 50 50 50

Max Queue (veh) 19 44 51 64 89 96 96 115 128 128

714 1

(Total of 88% GP and 12% HOV)

Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



I‐405 PA/ED ‐ Year 2040 Project Condition 
Euclid Street at I‐405 NB On‐Ramp (NB Euclid St)

Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 39 43 32 36 43 32 29 39 36 29

Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75
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Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 650 vph/lane 65 65 65 65 65 65 65 65 65 65

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 500 vph/lane 50 50 50 50 50 50 50 50 50 50

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

714 2Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 128 103 128 115 115 128 154 128 141 141

I‐405 PA/ED ‐ Year 2040 No Build Condition 
Euclid Street at I‐405 SB On‐Ramp
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Arrival (veh/ln) 128 103 128 115 115 128 154 128 141 141

Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75

Max Queue (veh) 53 81 134 174 214 267 346 399 465 531

Discharge @ 650 vph/lane 65 65 65 65 65 65 65 65 65 65

Max Queue (veh) 63 101 164 214 264 327 416 479 555 631

Discharge @ 500 vph/lane 50 50 50 50 50 50 50 50 50 50

Max Queue (veh) 78 131 209 274 339 417 521 599 690 781

2565 2Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



I‐405 PA/ED ‐ Year 2040 Project Condition 
Euclid Street at I‐405 SB On‐Ramp (WB Euclid St)

Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 79 72 72 65 0 65 72 0 79 57

Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75
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Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75

Max Queue (veh) 4 1 0 0 0 0 0 0 4 0

Discharge @ 700 vph/lane 70 70 70 70 70 70 70 70 70 70

Max Queue (veh) 9 11 13 8 0 0 2 0 9 0

Discharge @ 650 vph/lane 65 65 65 65 65 65 65 65 65 65

Max Queue (veh) 14 21 28 28 0 0 7 0 14 6

1433 2Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 74 59 74 67 67 74 89 74 81 81

I‐405 PA/ED ‐ Year 2040 Project Condition 
Euclid Street at I‐405 SB On‐Ramp (EB Euclid St)
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Arrival (veh/ln) 74 59 74 67 67 74 89 74 81 81

Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75

Max Queue (veh) 0 0 0 0 0 0 14 13 19 25

Discharge @ 700 vph/lane 70 70 70 70 70 70 70 70 70 70

Max Queue (veh) 4 0 4 1 0 4 23 27 38 49

Discharge @ 650 vph/lane 65 65 65 65 65 65 65 65 65 65

Max Queue (veh) 9 3 12 14 16 25 49 58 74 90

1479 2Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Brookhurst St & Talbert Ave Interchange 
Intersection Level of Service Analysis Worksheets
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Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

PM Peak Hour

Existing Condition (Year 2009) Arterial Interchange Analysis and Levels of Service

North/South Street
Agency(s)ID

Location

Traffic Control/

Comments
East/West Street

No. of 

Lanes

AM Peak Hour

Brookhurst Street & Talbert Avenue Interchange

1 Slater Ave Brookhurst St Existing Traffic Signal Fountain Valley ‐‐ ‐‐ ‐‐ 0.93 46.5 D ‐‐ ‐‐ 0.81 38.3 D

2 I‐405 NB On‐Ramp (from SB Brookhurst St) Brookhurst St Unsignalized On‐Ramp Caltrans, Fountain Valley 1.5 3000 194 0.06 ‐‐ ‐‐ 3000 248 0.08 ‐‐ ‐‐

3 I‐405 NB Off‐Ramp (to NB Brookhurst St) Brookhurst St Unsignalized Loop Off‐Ramp Caltrans, Fountain Valley 1 1500 476 0.32 ‐‐ ‐‐ 1500 609 0.41 ‐‐ ‐‐

4 I‐405 NB Off‐Ramp (to SB Brookhurst St) Brookhurst St Unsignalized Loop Off‐Ramp Caltrans, Fountain Valley 1 1500 533 0.36 ‐‐ ‐‐ 1500 430 0.29 ‐‐ ‐‐

5 I‐405 NB On‐Ramp (from NB Brookhurst St) Brookhurst St Unsignalized Loop On‐Ramp Caltrans, Fountain Valley 1 1500 631 0.42 ‐‐ ‐‐ 1500 643 0.43 ‐‐ ‐‐

6 I‐405 SB On‐Ramp (from SB Brookhurst St) Brookhurst St Unsignalized Loop On‐Ramp Caltrans, Fountain Valley 1 1500 1241 0.83 ‐‐ ‐‐ 1500 677 0.45 ‐‐ ‐‐

7 I‐405 SB Off‐Ramp (to NB Brookhurst St) Brookhurst St Unsignalized Loop Off‐Ramp Caltrans, Fountain Valley 1 1500 90 0.06 ‐‐ ‐‐ 1500 193 0.13 ‐‐ ‐‐

8 I‐405 SB Off‐Ramp (to SB Brookhurst St) Brookhurst St Unsignalized Off‐Ramp Caltrans, Fountain Valley 1 1500 678 0.45 ‐‐ ‐‐ 1500 673 0.45 ‐‐ ‐‐

9 Talbert Ave  Brookhurst St Existing Traffic Signal Fountain Valley ‐‐ ‐‐ ‐‐ 0.95 47.3 D ‐‐ ‐‐ 0.90 47.8 D

10 Talbert Ave  I‐405 SB On‐Ramp (from EB Talbert Ave) Unsignalized On‐Ramp Caltrans, Fountain Valley 1 1500 1037 0.69 ‐‐ ‐‐ 1500 696 0.46 ‐‐ ‐‐

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

Albert Grover and Associates  12/15/2010



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

No Build Condition (Year 2020) Arterial Interchange Analysis and Levels of Service

PM Peak Hour

East/West Street North/South Street
ID

Location

Traffic Control/

Comments
Agency(s)

No. of 

Lanes

AM Peak Hour

Brookhurst Street & Talbert Avenue Interchange

1 Slater Ave Brookhurst St Existing Traffic Signal Fountain Valley ‐‐ ‐‐ ‐‐ 1.03 57.4 F* ‐‐ ‐‐ 0.91 47.0 D

2 I‐405 NB On‐Ramp (from SB Brookhurst St) Brookhurst St Unsignalized On‐Ramp Caltrans, Fountain Valley 1.5 3000 339 0.11 ‐‐ ‐‐ 3000 357 0.12 ‐‐ ‐‐

3 I‐405 NB Off‐Ramp (to NB Brookhurst St) Brookhurst St Unsignalized Loop Off‐Ramp Caltrans, Fountain Valley 1 1500 580 0.39 ‐‐ ‐‐ 1500 936 0.62 ‐‐ ‐‐

4 I‐405 NB Off‐Ramp (to SB Brookhurst St) Brookhurst St Unsignalized Loop Off‐Ramp Caltrans, Fountain Valley 1 1500 624 0.42 ‐‐ ‐‐ 1500 459 0.31 ‐‐ ‐‐

5 I‐405 NB On‐Ramp (from NB Brookhurst St) Brookhurst St Unsignalized Loop On‐Ramp Caltrans, Fountain Valley 1 1500 775 0.52 ‐‐ ‐‐ 1500 861 0.57 ‐‐ ‐‐

6 I‐405 SB On‐Ramp (from SB Brookhurst St) Brookhurst St Unsignalized Loop On‐Ramp Caltrans, Fountain Valley 1 1500 1325 0.88 ‐‐ ‐‐ 1500 723 0.48 ‐‐ ‐‐

7 I‐405 SB Off‐Ramp (to NB Brookhurst St) Brookhurst St Unsignalized Loop Off‐Ramp Caltrans, Fountain Valley 1 1500 96 0.06 ‐‐ ‐‐ 1500 206 0.14 ‐‐ ‐‐

8 I‐405 SB Off‐Ramp (to SB Brookhurst St) Brookhurst St Unsignalized Off‐Ramp Caltrans, Fountain Valley 1 1500 724 0.48 ‐‐ ‐‐ 1500 744 0.50 ‐‐ ‐‐

9 Talbert Ave  Brookhurst St Existing Traffic Signal Fountain Valley ‐‐ ‐‐ ‐‐ 1.24 92.8 F ‐‐ ‐‐ 0.99 58.2 E

10 Talbert Ave  I‐405 SB On‐Ramp (from EB Talbert Ave) Unsignalized On‐Ramp Caltrans, Fountain Valley 1 1500 1107 0.74 ‐‐ ‐‐ 1500 744 0.50 ‐‐ ‐‐

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

3.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

Albert Grover and Associates  03/29/2011



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

Project Condition (Year 2020) Arterial Interchange Analysis and Levels of Service

ID

Location

Traffic Control/

Comments
Agency(s)

No. of 

Lanes

AM Peak Hour PM Peak Hour

East/West Street North/South Street

Brookhurst Street & Talbert Avenue Interchange

1 Slater Ave Brookhurst St Existing Traffic Signal Fountain Valley ‐‐ ‐‐ ‐‐ 1.01 60.3 F* ‐‐ ‐‐ 0.92 44.9 D

2 I‐405 NB On‐Ramp (from SB Brookhurst St) Brookhurst St Unsignalized On‐Ramp Caltrans, Fountain Valley 1.5 3000 339 0.11 ‐‐ ‐‐ 3000 357 0.12 ‐‐ ‐‐

3 I‐405 NB Off‐Ramp (to NB Brookhurst St) Brookhurst St Unsignalized Loop Off‐Ramp Caltrans, Fountain Valley 1 1500 580 0.39 ‐‐ ‐‐ 1500 936 0.62 ‐‐ ‐‐

4 I‐405 NB Off‐Ramp (to SB Brookhurst St) Brookhurst St Unsignalized Loop Off‐Ramp Caltrans, Fountain Valley 1 1500 624 0.42 ‐‐ ‐‐ 1500 459 0.31 ‐‐ ‐‐

5 I‐405 NB On‐Ramp (from NB Brookhurst St) Brookhurst St Unsignalized Loop On‐Ramp Caltrans, Fountain Valley 1 1500 775 0.52 ‐‐ ‐‐ 1500 861 0.57 ‐‐ ‐‐

6 I‐405 SB On‐Ramp (from SB Brookhurst St) Brookhurst St Unsignalized Loop On‐Ramp Caltrans, Fountain Valley 1 1500 1325 0.88 ‐‐ ‐‐ 1500 723 0.48 ‐‐ ‐‐

7 I‐405 SB Off‐Ramp (to NB Brookhurst St) Brookhurst St Unsignalized Loop Off‐Ramp Caltrans, Fountain Valley 1 1500 96 0.06 ‐‐ ‐‐ 1500 206 0.14 ‐‐ ‐‐

8 I‐405 SB Off‐Ramp (to SB Brookhurst St) Brookhurst St Unsignalized Off‐Ramp Caltrans, Fountain Valley 1 1500 724 0.48 ‐‐ ‐‐ 1500 744 0.50 ‐‐ ‐‐

9 Talbert Ave  Brookhurst St Existing Traffic Signal Fountain Valley ‐‐ ‐‐ ‐‐ 1.24 92.7 F ‐‐ ‐‐ 1.01 62.2 F*

10 Talbert Ave  I‐405 SB On‐Ramp (from EB Talbert Ave) Unsignalized On‐Ramp Caltrans, Fountain Valley 1 1500 1107 0.74 ‐‐ ‐‐ 1500 744 0.50 ‐‐ ‐‐

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

3.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

Albert Grover and Associates  03/29/2010



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

AM Peak Hour PM Peak Hour

Project Condition ‐ with Improvements (Year 2020) Arterial Interchange Analysis and Levels of Service

North/South Street
Agency(s)ID

Location

Traffic Control/

Comments
East/West Street

No. of 

Lanes

Brookhurst Street & Talbert Avenue Interchange

1 Slater Ave Brookhurst St Existing Traffic Signal Fountain Valley ‐‐ ‐‐ ‐‐ 1.00 54.3 F* ‐‐ ‐‐ 0.89 42.7 D

2 I‐405 NB On‐Ramp (from SB Brookhurst St) Brookhurst St Unsignalized On‐Ramp Caltrans, Fountain Valley 1 1500 339 0.23 ‐‐ ‐‐ 1500 357 0.24 ‐‐ ‐‐

3 & 4 I‐405 NB Off‐Ramp (to NB & SB  Brookhurst St) Brookhurst St Proposed Traffic Signal Caltrans, Fountain Valley ‐‐ ‐‐ ‐‐ 0.62 13.4 B ‐‐ ‐‐ 0.70 18.4 B

5 I‐405 NB On‐Ramp (from NB Brookhurst St) Brookhurst St Unsignalized Loop On‐Ramp Caltrans, Fountain Valley 1 1500 775 0.52 ‐‐ ‐‐ 1500 861 0.57 ‐‐ ‐‐

6 I‐405 SB On‐Ramp (from SB Brookhurst St) Brookhurst St Unsignalized Loop On‐Ramp Caltrans, Fountain Valley 1.5 3000 1325 0.44 ‐‐ ‐‐ 3000 723 0.24 ‐‐ ‐‐

7 & 8 I‐405 SB Off‐Ramp (to NB & SB Brookhurst St) Brookhurst St Proposed Traffic Signal Caltrans, Fountain Valley ‐‐ ‐‐ ‐‐ 0.55 16.3 B ‐‐ ‐‐ 0.54 14.5 B

9 Talbert Ave  Brookhurst St Existing Traffic Signal Fountain Valley ‐‐ ‐‐ ‐‐ 1.06 67.6 F* ‐‐ ‐‐ 0.92 48.1 D

10 Talbert Ave  I‐405 SB On‐Ramp (from EB Talbert Ave) Unsignalized On‐Ramp Caltrans, Fountain Valley 1.5 3000 1107 0.37 ‐‐ ‐‐ 3000 744 0.25 ‐‐ ‐‐

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

3.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

Albert Grover and Associates  03/29/2011



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

No Build Condition (Year 2040) Arterial Interchange Analysis and Levels of Service

PM Peak Hour

East/West Street North/South Street
ID

Location

Traffic Control/

Comments
Agency(s)

No. of 

Lanes

AM Peak Hour

Brookhurst Street & Talbert Avenue Interchange

1 Slater Ave Brookhurst St Existing Traffic Signal Fountain Valley ‐‐ ‐‐ ‐‐ 1.05 67.8 F* ‐‐ ‐‐ 0.97 57.6 E

2 I‐405 NB On‐Ramp (from SB Brookhurst St) Brookhurst St Unsignalized On‐Ramp Caltrans, Fountain Valley 1.5 3000 431 0.14 ‐‐ ‐‐ 3000 427 0.14 ‐‐ ‐‐

3 I‐405 NB Off‐Ramp (to NB Brookhurst St) Brookhurst St Unsignalized Loop Off‐Ramp Caltrans, Fountain Valley 1 1500 647 0.43 ‐‐ ‐‐ 1500 1144 0.76 ‐‐ ‐‐

4 I‐405 NB Off‐Ramp (to SB Brookhurst St) Brookhurst St Unsignalized Loop Off‐Ramp Caltrans, Fountain Valley 1 1500 682 0.45 ‐‐ ‐‐ 1500 478 0.32 ‐‐ ‐‐

5 I‐405 NB On‐Ramp (from NB Brookhurst St) Brookhurst St Unsignalized Loop On‐Ramp Caltrans, Fountain Valley 1 1500 867 0.58 ‐‐ ‐‐ 1500 1000 0.67 ‐‐ ‐‐

6 I‐405 SB On‐Ramp (from SB Brookhurst St) Brookhurst St Unsignalized Loop On‐Ramp Caltrans, Fountain Valley 1 1500 1379 0.92 ‐‐ ‐‐ 1500 752 0.50 ‐‐ ‐‐

7 I‐405 SB Off‐Ramp (to NB Brookhurst St) Brookhurst St Unsignalized Loop Off‐Ramp Caltrans, Fountain Valley 1 1500 100 0.07 ‐‐ ‐‐ 1500 214 0.14 ‐‐ ‐‐

8 I‐405 SB Off‐Ramp (to SB Brookhurst St) Brookhurst St Unsignalized Off‐Ramp Caltrans, Fountain Valley 1 1500 753 0.50 ‐‐ ‐‐ 1500 789 0.53 ‐‐ ‐‐

9 Talbert Ave  Brookhurst St Existing Traffic Signal Fountain Valley ‐‐ ‐‐ ‐‐ 1.40 123.5 F ‐‐ ‐‐ 1.05 70.7 F*

10 Talbert Ave  I‐405 SB On‐Ramp (from EB Talbert Ave) Unsignalized On‐Ramp Caltrans, Fountain Valley 1 1500 1152 0.77 ‐‐ ‐‐ 1500 774 0.52 ‐‐ ‐‐

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

3.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

Albert Grover and Associates  12/15/2010



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

Project Condition (Year 2040) Arterial Interchange Analysis and Levels of Service

ID

Location

Traffic Control/

Comments
Agency(s)

No. of 

Lanes

AM Peak Hour PM Peak Hour

East/West Street North/South Street

Brookhurst Street & Talbert Avenue Interchange

1 Slater Ave Brookhurst St Existing Traffic Signal Fountain Valley ‐‐ ‐‐ ‐‐ 1.17 78.8 F* ‐‐ ‐‐ 1.01 64.5 F*

2 I‐405 NB On‐Ramp (from SB Brookhurst St) Brookhurst St Unsignalized On‐Ramp Caltrans, Fountain Valley 1.5 3000 431 0.14 ‐‐ ‐‐ 3000 427 0.14 ‐‐ ‐‐

3 I‐405 NB Off‐Ramp (to NB Brookhurst St) Brookhurst St Unsignalized Loop Off‐Ramp Caltrans, Fountain Valley 1 1500 647 0.43 ‐‐ ‐‐ 1500 1144 0.76 ‐‐ ‐‐

4 I‐405 NB Off‐Ramp (to SB Brookhurst St) Brookhurst St Unsignalized Loop Off‐Ramp Caltrans, Fountain Valley 1 1500 682 0.45 ‐‐ ‐‐ 1500 478 0.32 ‐‐ ‐‐

5 I‐405 NB On‐Ramp (from NB Brookhurst St) Brookhurst St Unsignalized Loop On‐Ramp Caltrans, Fountain Valley 1 1500 867 0.58 ‐‐ ‐‐ 1500 1000 0.67 ‐‐ ‐‐

6 I‐405 SB On‐Ramp (from SB Brookhurst St) Brookhurst St Unsignalized Loop On‐Ramp Caltrans, Fountain Valley 1 1500 1379 0.92 ‐‐ ‐‐ 1500 752 0.50 ‐‐ ‐‐

7 I‐405 SB Off‐Ramp (to NB Brookhurst St) Brookhurst St Unsignalized Loop Off‐Ramp Caltrans, Fountain Valley 1 1500 100 0.07 ‐‐ ‐‐ 1500 214 0.14 ‐‐ ‐‐

8 I‐405 SB Off‐Ramp (to SB Brookhurst St) Brookhurst St Unsignalized Off‐Ramp Caltrans, Fountain Valley 1 1500 753 0.50 ‐‐ ‐‐ 1500 789 0.53 ‐‐ ‐‐

9 Talbert Ave  Brookhurst St Existing Traffic Signal Fountain Valley ‐‐ ‐‐ ‐‐ 1.42 128.7 F ‐‐ ‐‐ 1.12 85.3 F

10 Talbert Ave  I‐405 SB On‐Ramp (from EB Talbert Ave) Unsignalized On‐Ramp Caltrans, Fountain Valley 1 1500 1152 0.77 ‐‐ ‐‐ 1500 774 0.52 ‐‐ ‐‐

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

3.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

Albert Grover and Associates  12/15/2010



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

AM Peak Hour PM Peak Hour

Project Condition ‐ with Improvements (Year 2040) Arterial Interchange Analysis and Levels of Service

North/South Street
Agency(s)ID

Location

Traffic Control/

Comments
East/West Street

No. of 

Lanes

Brookhurst Street & Talbert Avenue Interchange

1 Slater Ave Brookhurst St Existing Traffic Signal Fountain Valley ‐‐ ‐‐ ‐‐ 1.05 62.8 F* ‐‐ ‐‐ 0.95 52.3 D

2 I‐405 NB On‐Ramp (from SB Brookhurst St) Brookhurst St Unsignalized On‐Ramp Caltrans, Fountain Valley 1 1500 431 0.29 ‐‐ ‐‐ 1500 427 0.28 ‐‐ ‐‐

3 & 4 I‐405 NB Off‐Ramp (to NB & SB  Brookhurst St) Brookhurst St Proposed Traffic Signal Caltrans, Fountain Valley ‐‐ ‐‐ ‐‐ 0.66 13.9 B ‐‐ ‐‐ 0.72 19.2 B

5 I‐405 NB On‐Ramp (from NB Brookhurst St) Brookhurst St Unsignalized Loop On‐Ramp Caltrans, Fountain Valley 1 1500 867 0.58 ‐‐ ‐‐ 1500 1000 0.67 ‐‐ ‐‐

6 I‐405 SB On‐Ramp (from SB Brookhurst St) Brookhurst St Unsignalized Loop On‐Ramp Caltrans, Fountain Valley 1.5 3000 1379 0.46 ‐‐ ‐‐ 3000 752 0.25 ‐‐ ‐‐

7 & 8 I‐405 SB Off‐Ramp (to NB & SB Brookhurst St) Brookhurst St Proposed Traffic Signal Caltrans, Fountain Valley ‐‐ ‐‐ ‐‐ 0.59 15.2 B ‐‐ ‐‐ 0.58 14.9 B

9 Talbert Ave  Brookhurst St Existing Traffic Signal Fountain Valley ‐‐ ‐‐ ‐‐ 1.18 94.1 F ‐‐ ‐‐ 1.04 66.0 F*

10 Talbert Ave  I‐405 SB On‐Ramp (from EB Talbert Ave) Unsignalized On‐Ramp Caltrans, Fountain Valley 1.5 3000 1152 0.38 ‐‐ ‐‐ 3000 774 0.26 ‐‐ ‐‐

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

3.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

Albert Grover and Associates  03/29/2011
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HCM Analysis & Queuing Existing Condition (Year 2009)
1: Slater Av & Brookhurst St AM Peak Hour

I-405 PA/ED 11/3/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 122 657 429 337 460 69 150 830 172 146 1574 104
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 0.97 0.95 1.00 0.97 0.91 1.00 0.97 0.91 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3539 1583 3433 3539 1583 3433 5085 1583 3433 5085 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3539 1583 3433 3539 1583 3433 5085 1583 3433 5085 1583
Peak-hour factor, PHF 0.73 0.73 0.73 0.87 0.87 0.87 0.85 0.85 0.85 0.91 0.91 0.91
Adj. Flow (vph) 167 900 588 387 529 79 176 976 202 160 1730 114
RTOR Reduction (vph) 0 0 105 0 0 39 0 0 19 0 0 30
Lane Group Flow (vph) 167 900 483 387 529 40 176 976 183 160 1730 84
Turn Type Prot Perm Prot Perm Prot pm+ov Prot Perm
Protected Phases 5 2 1 6 3 8 1 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 9.2 37.8 37.8 14.0 42.6 42.6 7.9 42.2 56.2 10.0 44.3 44.3
Effective Green, g (s) 9.2 37.8 37.8 14.0 42.6 42.6 7.9 42.2 56.2 10.0 44.3 44.3
Actuated g/C Ratio 0.08 0.32 0.32 0.12 0.36 0.36 0.07 0.35 0.47 0.08 0.37 0.37
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 3.0 3.0 2.0 3.0 3.0 2.0 3.0 2.0 2.0 3.0 3.0
Lane Grp Cap (vph) 263 1115 499 401 1256 562 226 1788 741 286 1877 584
v/s Ratio Prot 0.05 0.25 c0.11 0.15 c0.05 0.19 0.03 0.05 c0.34
v/s Ratio Perm c0.31 0.03 0.09 0.05
v/c Ratio 0.63 0.81 0.97 0.97 0.42 0.07 0.78 0.55 0.25 0.56 0.92 0.14
Uniform Delay, d1 53.8 37.8 40.5 52.8 29.3 25.6 55.2 31.2 19.2 52.9 36.2 25.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.7 4.4 31.9 35.4 0.2 0.1 14.2 1.2 0.1 1.3 9.0 0.5
Delay (s) 57.4 42.1 72.4 88.2 29.6 25.7 69.4 32.4 19.2 54.2 45.2 25.7
Level of Service E D E F C C E C B D D C
Approach Delay (s) 54.4 52.1 35.3 44.8
Approach LOS D D D D

Intersection Summary
HCM Average Control Delay 46.5 HCM Level of Service D
HCM Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 76.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Condition (Year 2009)
1: Slater Av & Brookhurst St AM Peak Hour

I-405 PA/ED 11/3/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 167 900 588 387 529 79 176 976 202 160 1730 114
v/c Ratio 0.63 0.81 0.97 0.97 0.42 0.13 0.78 0.55 0.27 0.56 0.92 0.19
Control Delay 64.9 44.4 61.4 90.0 30.8 10.1 77.8 32.7 10.4 60.9 45.6 16.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 64.9 44.4 61.4 90.0 30.8 10.1 77.8 32.7 10.4 60.9 45.6 16.0
Queue Length 50th (ft) 65 335 355 156 163 10 70 221 52 62 466 33
Queue Length 95th (ft) 81 312 355 #241 205 41 #114 247 81 98 #552 76
Internal Link Dist (ft) 1238 588 353 571
Turn Bay Length (ft) 155 230 195 90 150 150 170 115
Base Capacity (vph) 286 1121 606 401 1257 601 229 1788 761 286 1876 614
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.58 0.80 0.97 0.97 0.42 0.13 0.77 0.55 0.27 0.56 0.92 0.19

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Analysis & Queuing Existing Condition (Year 2009)
9: Talbert Av & Brookhurst St AM Peak Hour

I-405 PA/ED 11/3/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 180 1234 83 146 395 56 127 1078 509 580 1019 448
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 1.00 0.97 0.95 1.00 0.97 0.91 1.00 0.97 0.91 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 5085 1583 3433 3539 1583 3433 5085 1583 3433 5085 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 5085 1583 3433 3539 1583 3433 5085 1583 3433 5085 1583
Peak-hour factor, PHF 0.89 0.89 0.89 0.85 0.85 0.85 0.88 0.88 0.88 0.88 0.88 0.88
Adj. Flow (vph) 202 1387 93 172 465 66 144 1225 578 659 1158 509
RTOR Reduction (vph) 0 0 67 0 0 50 0 0 4 0 0 146
Lane Group Flow (vph) 202 1387 26 172 465 17 144 1225 574 659 1158 363
Turn Type Prot Perm Prot Perm Prot pm+ov Prot Perm
Protected Phases 5 2 1 6 3 8 1 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 12.0 34.0 34.0 8.0 30.0 30.0 9.0 37.0 45.0 25.0 53.0 53.0
Effective Green, g (s) 12.0 34.0 34.0 8.0 30.0 30.0 9.0 37.0 45.0 25.0 53.0 53.0
Actuated g/C Ratio 0.10 0.28 0.28 0.07 0.25 0.25 0.08 0.31 0.38 0.21 0.44 0.44
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 343 1441 449 229 885 396 257 1568 594 715 2246 699
v/s Ratio Prot 0.06 c0.27 0.05 0.13 0.04 0.24 c0.06 c0.19 0.23
v/s Ratio Perm 0.02 0.01 0.30 0.23
v/c Ratio 0.59 0.96 0.06 0.75 0.53 0.04 0.56 0.78 0.97 0.92 0.52 0.52
Uniform Delay, d1 51.6 42.4 31.3 55.0 38.9 34.1 53.6 37.8 36.7 46.5 24.2 24.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.2 16.3 0.2 20.1 2.2 0.2 8.6 3.9 29.4 19.2 0.8 2.8
Delay (s) 58.9 58.7 31.6 75.1 41.1 34.3 62.1 41.8 66.1 65.7 25.1 27.0
Level of Service E E C E D C E D E E C C
Approach Delay (s) 57.2 48.8 50.5 37.0
Approach LOS E D D D

Intersection Summary
HCM Average Control Delay 47.3 HCM Level of Service D
HCM Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 81.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Condition (Year 2009)
9: Talbert Av & Brookhurst St AM Peak Hour

I-405 PA/ED 11/3/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 202 1387 93 172 465 66 144 1225 578 659 1158 509
v/c Ratio 0.59 0.96 0.18 0.75 0.53 0.15 0.56 0.78 0.97 0.92 0.52 0.60
Control Delay 59.3 58.9 7.4 75.5 41.4 9.1 62.5 42.0 58.9 66.1 25.2 15.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 59.3 58.9 7.4 75.5 41.4 9.1 62.5 42.0 58.9 66.1 25.2 15.0
Queue Length 50th (ft) 78 388 0 68 164 0 56 316 343 259 232 139
Queue Length 95th (ft) 117 #479 39 #110 204 31 89 361 #558 #353 268 239
Internal Link Dist (ft) 1168 465 1306 481
Turn Bay Length (ft) 180 370 180 200 180 180 315 150
Base Capacity (vph) 343 1441 515 229 885 445 257 1568 598 715 2246 845
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.59 0.96 0.18 0.75 0.53 0.15 0.56 0.78 0.97 0.92 0.52 0.60

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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HCM Analysis & Queuing Existing Conditions (Year 2009)
1: Slater Av & Brookhurst St PM Peak Hour

I-405 PA/ED 11/3/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 143 361 164 417 827 200 242 1604 303 128 1121 169
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 0.97 0.95 1.00 0.97 0.91 1.00 0.97 0.91 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3539 1583 3433 3539 1583 3433 5085 1583 3433 5085 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3539 1583 3433 3539 1583 3433 5085 1583 3433 5085 1583
Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.91 0.91 0.91 0.92 0.92 0.92
Adj. Flow (vph) 162 410 186 474 940 227 266 1763 333 139 1218 184
RTOR Reduction (vph) 0 0 152 0 0 67 0 0 44 0 0 63
Lane Group Flow (vph) 162 410 34 474 940 160 266 1763 289 139 1218 121
Turn Type Prot Perm Prot Perm Prot pm+ov Prot Perm
Protected Phases 5 2 1 6 3 8 1 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 7.8 20.6 20.6 25.6 38.4 38.4 13.1 49.7 75.3 8.1 44.7 44.7
Effective Green, g (s) 7.8 20.6 20.6 25.6 38.4 38.4 13.1 49.7 75.3 8.1 44.7 44.7
Actuated g/C Ratio 0.06 0.17 0.17 0.21 0.32 0.32 0.11 0.41 0.63 0.07 0.37 0.37
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 3.0 3.0 2.0 3.0 3.0 2.0 3.0 2.0 2.0 3.0 3.0
Lane Grp Cap (vph) 223 608 272 732 1132 507 375 2106 993 232 1894 590
v/s Ratio Prot 0.05 c0.12 0.14 c0.27 c0.08 c0.35 0.06 0.04 0.24
v/s Ratio Perm 0.02 0.10 0.12 0.08
v/c Ratio 0.73 0.67 0.13 0.65 0.83 0.31 0.71 0.84 0.29 0.60 0.64 0.20
Uniform Delay, d1 55.1 46.6 42.1 43.1 37.8 30.9 51.6 31.5 10.2 54.4 31.1 25.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.5 3.0 0.2 1.5 5.3 0.4 5.0 4.2 0.1 2.8 1.7 0.8
Delay (s) 64.6 49.5 42.3 44.6 43.1 31.2 56.6 35.7 10.2 57.1 32.8 26.4
Level of Service E D D D D C E D B E C C
Approach Delay (s) 51.0 41.9 34.4 34.2
Approach LOS D D C C

Intersection Summary
HCM Average Control Delay 38.3 HCM Level of Service D
HCM Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 74.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Conditions (Year 2009)
1: Slater Av & Brookhurst St PM Peak Hour

I-405 PA/ED 11/3/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 162 410 186 474 940 227 266 1763 333 139 1218 184
v/c Ratio 0.72 0.68 0.44 0.65 0.83 0.40 0.71 0.84 0.32 0.60 0.64 0.28
Control Delay 73.5 51.7 9.2 48.1 44.7 18.7 62.3 36.8 4.9 65.7 34.2 14.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 73.5 51.7 9.2 48.1 44.7 18.7 62.3 36.8 4.9 65.7 34.2 14.7
Queue Length 50th (ft) 64 160 2 169 349 73 103 456 37 54 289 43
Queue Length 95th (ft)#107 187 55 237 397 131 147 #553 95 89 365 106
Internal Link Dist (ft) 1238 588 353 571
Turn Bay Length (ft) 155 230 195 90 150 150 170 115
Base Capacity (vph) 229 914 545 732 1268 631 430 2109 1038 240 1895 653
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.71 0.45 0.34 0.65 0.74 0.36 0.62 0.84 0.32 0.58 0.64 0.28

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Analysis & Queuing Existing Conditions (Year 2009)
9: Talbert Av & Brookhurst St PM Peak Hour

I-405 PA/ED 11/3/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 295 816 145 253 1096 353 190 1327 299 291 1439 373
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 1.00 0.97 0.95 1.00 0.97 0.91 1.00 0.97 0.91 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 5085 1583 3433 3539 1583 3433 5085 1583 3433 5085 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 5085 1583 3433 3539 1583 3433 5085 1583 3433 5085 1583
Peak-hour factor, PHF 0.84 0.84 0.84 0.95 0.95 0.95 0.93 0.93 0.93 0.96 0.96 0.96
Adj. Flow (vph) 351 971 173 266 1154 372 204 1427 322 303 1499 389
RTOR Reduction (vph) 0 0 115 0 0 149 0 0 11 0 0 149
Lane Group Flow (vph) 351 971 58 266 1154 223 204 1427 311 303 1499 240
Turn Type Prot Perm Prot Perm Prot pm+ov Prot Perm
Protected Phases 5 2 1 6 3 8 1 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 14.0 40.0 40.0 15.0 41.0 41.0 9.0 37.0 52.0 12.0 40.0 40.0
Effective Green, g (s) 14.0 40.0 40.0 15.0 41.0 41.0 9.0 37.0 52.0 12.0 40.0 40.0
Actuated g/C Ratio 0.12 0.33 0.33 0.12 0.34 0.34 0.08 0.31 0.43 0.10 0.33 0.33
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 401 1695 528 429 1209 541 257 1568 686 343 1695 528
v/s Ratio Prot c0.10 0.19 0.08 c0.33 0.06 c0.28 0.06 0.09 c0.29
v/s Ratio Perm 0.04 0.14 0.14 0.15
v/c Ratio 0.88 0.57 0.11 0.62 0.95 0.41 0.79 0.91 0.45 0.88 0.88 0.46
Uniform Delay, d1 52.1 33.0 27.7 49.8 38.6 30.3 54.6 39.9 24.0 53.3 37.8 31.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 22.5 1.4 0.4 6.6 17.0 2.3 21.8 9.4 2.2 26.4 7.1 2.8
Delay (s) 74.6 34.4 28.1 56.4 55.6 32.6 76.4 49.3 26.1 79.7 45.0 34.3
Level of Service E C C E E C E D C E D C
Approach Delay (s) 43.1 51.0 48.3 47.9
Approach LOS D D D D

Intersection Summary
HCM Average Control Delay 47.8 HCM Level of Service D
HCM Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 86.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Conditions (Year 2009)
9: Talbert Av & Brookhurst St PM Peak Hour

I-405 PA/ED 11/3/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 351 971 173 266 1154 372 204 1427 322 303 1499 389
v/c Ratio 0.88 0.57 0.27 0.62 0.95 0.54 0.79 0.91 0.46 0.88 0.88 0.58
Control Delay 75.0 34.6 5.3 56.8 56.0 15.0 76.8 49.6 16.1 80.1 45.3 17.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 75.0 34.6 5.3 56.8 56.0 15.0 76.8 49.6 16.1 80.1 45.3 17.2
Queue Length 50th (ft) 139 226 0 102 456 84 81 388 110 121 400 101
Queue Length 95th (ft)#196 249 39 147 #601 181 #142 #462 167 #201 465 204
Internal Link Dist (ft) 1168 465 1306 481
Turn Bay Length (ft) 180 370 180 200 180 180 315 150
Base Capacity (vph) 401 1695 643 429 1209 690 257 1568 697 343 1695 676
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.88 0.57 0.27 0.62 0.95 0.54 0.79 0.91 0.46 0.88 0.88 0.58

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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HCM Analysis & Queuing No Build Condition (Year 2020)
1: Slater Av & Brookhurst St AM Peak Hour

I-405 PA/ED 11/3/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 123 707 466 366 476 72 157 949 186 154 1743 105
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 0.97 0.95 1.00 0.97 0.91 1.00 0.97 0.91 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3539 1583 3433 3539 1583 3433 5085 1583 3433 5085 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3539 1583 3433 3539 1583 3433 5085 1583 3433 5085 1583
Peak-hour factor, PHF 0.73 0.73 0.73 0.87 0.87 0.87 0.85 0.85 0.85 0.91 0.91 0.91
Adj. Flow (vph) 168 968 638 421 547 83 185 1116 219 169 1915 115
RTOR Reduction (vph) 0 0 98 0 0 39 0 0 18 0 0 28
Lane Group Flow (vph) 168 968 540 421 547 44 185 1116 201 169 1915 88
Turn Type Prot Perm Prot Perm Prot pm+ov Prot Perm
Protected Phases 5 2 1 6 3 8 1 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 9.7 37.0 37.0 14.0 41.3 41.3 8.0 43.3 57.3 9.7 45.0 45.0
Effective Green, g (s) 9.7 37.0 37.0 14.0 41.3 41.3 8.0 43.3 57.3 9.7 45.0 45.0
Actuated g/C Ratio 0.08 0.31 0.31 0.12 0.34 0.34 0.07 0.36 0.48 0.08 0.38 0.38
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 3.0 3.0 2.0 3.0 3.0 2.0 3.0 2.0 2.0 3.0 3.0
Lane Grp Cap (vph) 278 1091 488 401 1218 545 229 1835 756 278 1907 594
v/s Ratio Prot 0.05 0.27 c0.12 0.15 c0.05 0.22 0.03 0.05 c0.38
v/s Ratio Perm c0.34 0.03 0.10 0.06
v/c Ratio 0.60 0.89 1.11 1.05 0.45 0.08 0.81 0.61 0.27 0.61 1.00 0.15
Uniform Delay, d1 53.3 39.5 41.5 53.0 30.5 26.5 55.2 31.4 18.8 53.3 37.5 24.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.5 8.9 73.4 58.6 0.3 0.1 17.6 1.5 0.1 2.6 21.6 0.5
Delay (s) 55.8 48.4 114.9 111.6 30.8 26.6 72.8 32.9 18.8 55.9 59.1 25.3
Level of Service E D F F C C E C B E E C
Approach Delay (s) 73.0 62.8 35.7 57.1
Approach LOS E E D E

Intersection Summary
HCM Average Control Delay 57.4 HCM Level of Service E
HCM Volume to Capacity ratio 1.03
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 83.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2020)
1: Slater Av & Brookhurst St AM Peak Hour

I-405 PA/ED 11/3/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 168 968 638 421 547 83 185 1116 219 169 1915 115
v/c Ratio 0.61 0.89 1.09 1.05 0.45 0.14 0.81 0.61 0.28 0.61 1.00 0.19
Control Delay 62.8 50.7 94.9 109.6 32.2 11.2 81.1 33.3 10.5 62.8 59.2 16.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 62.8 50.7 94.9 109.6 32.2 11.2 81.1 33.3 10.5 62.8 59.2 16.4
Queue Length 50th (ft) 65 375 ~477 ~183 173 12 74 259 56 65 ~543 36
Queue Length 95th (ft) 81 345 #467 #271 218 46 #122 289 86 102 #664 78
Internal Link Dist (ft) 1238 588 353 571
Turn Bay Length (ft) 155 230 195 90 150 150 170 115
Base Capacity (vph) 315 1091 586 401 1219 585 229 1836 774 315 1907 621
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.53 0.89 1.09 1.05 0.45 0.14 0.81 0.61 0.28 0.54 1.00 0.19

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Analysis & Queuing No Build Condition (Year 2020)
9: Talbert Av & Brookhurst St AM Peak Hour

I-405 PA/ED 11/3/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 192 1401 89 172 408 58 137 1141 729 721 1053 485
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 1.00 0.97 0.95 1.00 0.97 0.91 1.00 0.97 0.91 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 5085 1583 3433 3539 1583 3433 5085 1583 3433 5085 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 5085 1583 3433 3539 1583 3433 5085 1583 3433 5085 1583
Peak-hour factor, PHF 0.89 0.89 0.89 0.85 0.85 0.85 0.88 0.88 0.88 0.88 0.88 0.88
Adj. Flow (vph) 216 1574 100 202 480 68 156 1297 828 819 1197 551
RTOR Reduction (vph) 0 0 73 0 0 46 0 0 1 0 0 227
Lane Group Flow (vph) 216 1574 28 202 480 22 156 1297 827 819 1197 324
Turn Type Prot Perm Prot Perm Prot pm+ov Prot Perm
Protected Phases 5 2 1 6 3 8 1 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 13.0 33.0 33.0 19.0 39.0 39.0 8.0 32.0 51.0 20.0 44.0 44.0
Effective Green, g (s) 13.0 33.0 33.0 19.0 39.0 39.0 8.0 32.0 51.0 20.0 44.0 44.0
Actuated g/C Ratio 0.11 0.28 0.28 0.16 0.32 0.32 0.07 0.27 0.42 0.17 0.37 0.37
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 372 1398 435 544 1150 514 229 1356 673 572 1865 580
v/s Ratio Prot 0.06 c0.31 0.06 0.14 0.05 0.26 c0.19 c0.24 0.24
v/s Ratio Perm 0.02 0.01 0.33 0.20
v/c Ratio 0.58 1.13 0.06 0.37 0.42 0.04 0.68 0.96 1.23 1.43 0.64 0.56
Uniform Delay, d1 50.9 43.5 32.1 45.2 31.6 27.7 54.8 43.3 34.5 50.0 31.5 30.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.5 66.5 0.3 1.9 1.1 0.2 15.2 16.0 116.0 204.2 1.7 3.9
Delay (s) 57.4 110.0 32.4 47.1 32.7 27.9 69.9 59.4 150.5 254.2 33.2 34.1
Level of Service E F C D C C E E F F C C
Approach Delay (s) 99.9 36.2 93.2 103.9
Approach LOS F D F F

Intersection Summary
HCM Average Control Delay 92.8 HCM Level of Service F
HCM Volume to Capacity ratio 1.24
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 102.8% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2020)
9: Talbert Av & Brookhurst St AM Peak Hour

I-405 PA/ED 11/3/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 216 1574 100 202 480 68 156 1297 828 819 1197 551
v/c Ratio 0.58 1.13 0.20 0.37 0.42 0.12 0.68 0.96 1.23 1.43 0.64 0.68
Control Delay 57.7 106.7 7.4 47.4 33.0 7.3 70.3 59.6 138.3 241.3 33.4 15.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 57.7 106.7 7.4 47.4 33.0 7.3 70.3 59.6 138.3 241.3 33.4 15.4
Queue Length 50th (ft) 83 ~516 0 73 152 0 61 363 ~587 ~442 278 121
Queue Length 95th (ft) 123 #602 41 104 188 29 #102 #441 #968 #550 320 238
Internal Link Dist (ft) 1168 465 1306 481
Turn Bay Length (ft) 180 370 180 200 180 180 315 150
Base Capacity (vph) 372 1398 508 544 1150 560 229 1356 673 572 1865 807
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.58 1.13 0.20 0.37 0.42 0.12 0.68 0.96 1.23 1.43 0.64 0.68

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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HCM Analysis & Queuing No Build Condition (Year 2020)
1: Slater Av & Brookhurst St PM Peak Hour

I-405 PA/ED 11/3/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 153 366 211 493 856 213 329 1787 370 137 1354 181
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 0.97 0.95 1.00 0.97 0.91 1.00 0.97 0.91 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3539 1583 3433 3539 1583 3433 5085 1583 3433 5085 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3539 1583 3433 3539 1583 3433 5085 1583 3433 5085 1583
Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.91 0.91 0.91 0.92 0.92 0.92
Adj. Flow (vph) 174 416 240 560 973 242 362 1964 407 149 1472 197
RTOR Reduction (vph) 0 0 183 0 0 67 0 0 50 0 0 59
Lane Group Flow (vph) 174 416 57 560 973 175 362 1964 357 149 1472 138
Turn Type Prot Perm Prot Perm Prot pm+ov Prot Perm
Protected Phases 5 2 1 6 3 8 1 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 9.3 28.3 28.3 19.0 38.0 38.0 15.2 48.7 67.7 8.0 41.5 41.5
Effective Green, g (s) 9.3 28.3 28.3 19.0 38.0 38.0 15.2 48.7 67.7 8.0 41.5 41.5
Actuated g/C Ratio 0.08 0.24 0.24 0.16 0.32 0.32 0.13 0.41 0.56 0.07 0.35 0.35
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 3.0 3.0 2.0 3.0 3.0 2.0 3.0 2.0 2.0 3.0 3.0
Lane Grp Cap (vph) 266 835 373 544 1121 501 435 2064 893 229 1759 547
v/s Ratio Prot 0.05 0.12 c0.16 c0.27 0.11 c0.39 0.06 0.04 c0.29
v/s Ratio Perm 0.04 0.11 0.16 0.09
v/c Ratio 0.65 0.50 0.15 1.03 0.87 0.35 0.83 0.95 0.40 0.65 0.84 0.25
Uniform Delay, d1 53.8 39.7 36.3 50.5 38.6 31.5 51.2 34.5 14.7 54.6 36.1 28.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.4 0.5 0.2 46.3 7.3 0.4 12.3 11.3 0.1 5.0 4.9 1.1
Delay (s) 58.1 40.2 36.5 96.8 45.9 31.9 63.4 45.8 14.8 59.6 41.1 29.2
Level of Service E D D F D C E D B E D C
Approach Delay (s) 42.9 60.1 43.5 41.3
Approach LOS D E D D

Intersection Summary
HCM Average Control Delay 47.0 HCM Level of Service D
HCM Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 79.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2020)
1: Slater Av & Brookhurst St PM Peak Hour

I-405 PA/ED 11/3/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 174 416 240 560 973 242 362 1964 407 149 1472 197
v/c Ratio 0.66 0.50 0.43 1.03 0.87 0.43 0.83 0.95 0.43 0.65 0.84 0.32
Control Delay 65.9 41.5 7.0 95.8 47.9 20.8 68.1 46.3 7.9 68.5 42.0 18.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 65.9 41.5 7.0 95.8 47.9 20.8 68.1 46.3 7.9 68.5 42.0 18.1
Queue Length 50th (ft) 68 143 0 ~239 363 83 141 ~557 84 59 400 61
Queue Length 95th (ft) 104 188 58 #339 434 150 #208 #680 136 #96 #477 126
Internal Link Dist (ft) 1238 588 353 571
Turn Bay Length (ft) 155 230 195 90 150 150 170 115
Base Capacity (vph) 286 914 587 544 1180 593 459 2067 944 229 1762 607
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.61 0.46 0.41 1.03 0.82 0.41 0.79 0.95 0.43 0.65 0.84 0.32

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Analysis & Queuing No Build Condition (Year 2020)
9: Talbert Av & Brookhurst St PM Peak Hour

I-405 PA/ED 11/3/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 327 916 168 373 1241 470 203 1408 322 299 1483 399
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 1.00 0.97 0.95 1.00 0.97 0.91 1.00 0.97 0.91 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 5085 1583 3433 3539 1583 3433 5085 1583 3433 5085 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 5085 1583 3433 3539 1583 3433 5085 1583 3433 5085 1583
Peak-hour factor, PHF 0.84 0.84 0.84 0.95 0.95 0.95 0.93 0.93 0.93 0.96 0.96 0.96
Adj. Flow (vph) 389 1090 200 393 1306 495 218 1514 346 311 1545 416
RTOR Reduction (vph) 0 0 118 0 0 137 0 0 4 0 0 154
Lane Group Flow (vph) 389 1090 82 393 1306 358 218 1514 342 311 1545 262
Turn Type Prot Perm Prot Perm Prot pm+ov Prot Perm
Protected Phases 5 2 1 6 3 8 1 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 14.0 35.0 35.0 23.0 44.0 44.0 8.0 35.0 58.0 11.0 38.0 38.0
Effective Green, g (s) 14.0 35.0 35.0 23.0 44.0 44.0 8.0 35.0 58.0 11.0 38.0 38.0
Actuated g/C Ratio 0.12 0.29 0.29 0.19 0.37 0.37 0.07 0.29 0.48 0.09 0.32 0.32
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 401 1483 462 658 1298 580 229 1483 765 315 1610 501
v/s Ratio Prot c0.11 0.21 0.11 c0.37 0.06 c0.30 0.09 0.09 c0.30
v/s Ratio Perm 0.05 0.23 0.13 0.17
v/c Ratio 0.97 0.73 0.18 0.60 1.01 0.62 0.95 1.02 0.45 0.99 0.96 0.52
Uniform Delay, d1 52.8 38.3 31.8 44.3 38.0 31.1 55.8 42.5 20.4 54.4 40.2 33.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 38.0 3.3 0.8 4.0 26.5 4.9 48.2 28.8 1.9 47.6 14.7 3.9
Delay (s) 90.8 41.6 32.6 48.2 64.5 35.9 104.0 71.3 22.3 102.0 54.9 37.4
Level of Service F D C D E D F E C F D D
Approach Delay (s) 51.9 55.1 66.6 58.2
Approach LOS D E E E

Intersection Summary
HCM Average Control Delay 58.2 HCM Level of Service E
HCM Volume to Capacity ratio 0.99
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 92.7% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2020)
9: Talbert Av & Brookhurst St PM Peak Hour

I-405 PA/ED 11/3/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 389 1090 200 393 1306 495 218 1514 346 311 1545 416
v/c Ratio 0.97 0.73 0.35 0.60 1.01 0.69 0.95 1.02 0.45 0.99 0.96 0.63
Control Delay 91.1 41.9 9.5 48.6 64.6 23.1 104.3 70.9 13.7 102.3 55.2 20.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 91.1 41.9 9.5 48.6 64.6 23.1 104.3 70.9 13.7 102.3 55.2 20.3
Queue Length 50th (ft) 157 278 19 144 ~535 184 88 ~456 111 126 428 123
Queue Length 95th (ft)#228 303 64 197 #695 314 #167 #553 165 #220 #533 237
Internal Link Dist (ft) 1168 465 1306 481
Turn Bay Length (ft) 180 370 180 200 180 180 315 150
Base Capacity (vph) 401 1483 579 658 1298 718 229 1483 769 315 1610 656
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.97 0.73 0.35 0.60 1.01 0.69 0.95 1.02 0.45 0.99 0.96 0.63

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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HCM Analysis & Queuing No Build Condition (Year 2040)
1: Slater Av & Brookhurst St AM Peak Hour

I-405 PA/ED 11/3/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 130 739 489 385 486 74 162 1025 195 159 1851 105
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 0.97 0.95 1.00 0.97 0.91 1.00 0.97 0.91 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3539 1583 3433 3539 1583 3433 5085 1583 3433 5085 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3539 1583 3433 3539 1583 3433 5085 1583 3433 5085 1583
Peak-hour factor, PHF 0.73 0.73 0.73 0.87 0.87 0.87 0.85 0.85 0.85 0.91 0.91 0.91
Adj. Flow (vph) 178 1012 670 443 559 85 191 1206 229 175 2034 115
RTOR Reduction (vph) 0 0 97 0 0 39 0 0 16 0 0 26
Lane Group Flow (vph) 178 1012 573 443 559 46 191 1206 213 175 2034 89
Turn Type Prot Perm Prot Perm Prot pm+ov Prot Perm
Protected Phases 5 2 1 6 3 8 1 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 9.8 37.0 37.0 14.0 41.2 41.2 8.0 43.2 57.2 9.8 45.0 45.0
Effective Green, g (s) 9.8 37.0 37.0 14.0 41.2 41.2 8.0 43.2 57.2 9.8 45.0 45.0
Actuated g/C Ratio 0.08 0.31 0.31 0.12 0.34 0.34 0.07 0.36 0.48 0.08 0.38 0.38
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 3.0 3.0 2.0 3.0 3.0 2.0 3.0 2.0 2.0 3.0 3.0
Lane Grp Cap (vph) 280 1091 488 401 1215 543 229 1831 755 280 1907 594
v/s Ratio Prot 0.05 0.29 c0.13 0.16 0.06 c0.24 0.03 0.05 c0.40
v/s Ratio Perm c0.36 0.03 0.10 0.06
v/c Ratio 0.64 0.93 1.17 1.10 0.46 0.08 0.83 0.66 0.28 0.62 1.07 0.15
Uniform Delay, d1 53.4 40.2 41.5 53.0 30.7 26.6 55.3 32.2 19.0 53.3 37.5 24.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.4 13.1 98.4 76.4 0.3 0.1 21.3 1.9 0.1 3.1 41.0 0.5
Delay (s) 56.8 53.3 139.9 129.4 31.0 26.7 76.7 34.1 19.1 56.4 78.5 25.4
Level of Service E D F F C C E C B E E C
Approach Delay (s) 84.8 70.8 37.0 74.2
Approach LOS F E D E

Intersection Summary
HCM Average Control Delay 67.8 HCM Level of Service E
HCM Volume to Capacity ratio 1.05
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 87.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2040)
1: Slater Av & Brookhurst St AM Peak Hour

I-405 PA/ED 11/3/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 178 1012 670 443 559 85 191 1206 229 175 2034 115
v/c Ratio 0.63 0.93 1.15 1.10 0.46 0.15 0.83 0.66 0.30 0.62 1.07 0.19
Control Delay 63.6 55.2 115.1 125.0 32.5 11.5 84.3 34.5 10.9 63.3 77.5 16.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 63.6 55.2 115.1 125.0 32.5 11.5 84.3 34.5 10.9 63.3 77.5 16.9
Queue Length 50th (ft) 69 398 ~530 ~201 178 13 76 287 61 68 ~638 37
Queue Length 95th (ft) 85 364 #512 #291 224 47 #128 317 93 106 #733 80
Internal Link Dist (ft) 1238 588 353 571
Turn Bay Length (ft) 155 230 195 90 150 150 170 115
Base Capacity (vph) 315 1091 585 401 1214 583 229 1831 771 315 1907 619
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.57 0.93 1.15 1.10 0.46 0.15 0.83 0.66 0.30 0.56 1.07 0.19

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Analysis & Queuing No Build Condition (Year 2040)
9: Talbert Av & Brookhurst St AM Peak Hour

I-405 PA/ED 11/3/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 200 1508 93 188 444 60 143 1242 869 777 1075 498
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 1.00 0.97 0.95 1.00 0.97 0.91 1.00 0.97 0.91 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 5085 1583 3433 3539 1583 3433 5085 1583 3433 5085 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 5085 1583 3433 3539 1583 3433 5085 1583 3433 5085 1583
Peak-hour factor, PHF 0.89 0.89 0.89 0.85 0.85 0.85 0.88 0.88 0.88 0.88 0.88 0.88
Adj. Flow (vph) 225 1694 104 221 522 71 162 1411 988 883 1222 566
RTOR Reduction (vph) 0 0 75 0 0 48 0 0 0 0 0 216
Lane Group Flow (vph) 225 1694 29 221 522 23 162 1411 988 883 1222 350
Turn Type Prot Perm Prot Perm Prot pm+ov Prot Perm
Protected Phases 5 2 1 6 3 8 1 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 13.0 33.0 33.0 19.0 39.0 39.0 8.0 32.0 51.0 20.0 44.0 44.0
Effective Green, g (s) 13.0 33.0 33.0 19.0 39.0 39.0 8.0 32.0 51.0 20.0 44.0 44.0
Actuated g/C Ratio 0.11 0.28 0.28 0.16 0.32 0.32 0.07 0.27 0.42 0.17 0.37 0.37
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 372 1398 435 544 1150 514 229 1356 673 572 1865 580
v/s Ratio Prot 0.07 c0.33 0.06 0.15 0.05 0.28 c0.23 c0.26 0.24
v/s Ratio Perm 0.02 0.01 0.39 0.22
v/c Ratio 0.60 1.21 0.07 0.41 0.45 0.04 0.71 1.04 1.47 1.54 0.66 0.60
Uniform Delay, d1 51.0 43.5 32.1 45.4 32.1 27.7 54.9 44.0 34.5 50.0 31.7 30.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.1 102.2 0.3 2.2 1.3 0.2 16.8 35.7 218.7 253.3 1.8 4.6
Delay (s) 58.2 145.7 32.4 47.7 33.4 27.9 71.7 79.7 253.2 303.3 33.5 35.5
Level of Service E F C D C C E E F F C D
Approach Delay (s) 130.1 36.8 146.1 123.1
Approach LOS F D F F

Intersection Summary
HCM Average Control Delay 123.5 HCM Level of Service F
HCM Volume to Capacity ratio 1.40
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 115.1% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2040)
9: Talbert Av & Brookhurst St AM Peak Hour

I-405 PA/ED 11/3/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 225 1694 104 221 522 71 162 1411 988 883 1222 566
v/c Ratio 0.60 1.21 0.20 0.41 0.45 0.13 0.71 1.04 1.47 1.54 0.66 0.71
Control Delay 58.5 140.4 7.3 48.0 33.6 7.1 72.1 78.7 240.7 288.0 33.7 17.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 58.5 140.4 7.3 48.0 33.6 7.1 72.1 78.7 240.7 288.0 33.7 17.9
Queue Length 50th (ft) 87 ~587 0 80 167 0 64 ~432 ~1050 ~495 286 148
Queue Length 95th (ft) 127 #672 41 112 205 29 #107 #508 #1260 #604 328 271
Internal Link Dist (ft) 1168 465 1306 481
Turn Bay Length (ft) 180 370 180 200 180 180 315 150
Base Capacity (vph) 372 1398 511 544 1150 562 229 1356 673 572 1865 796
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.60 1.21 0.20 0.41 0.45 0.13 0.71 1.04 1.47 1.54 0.66 0.71

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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HCM Analysis & Queuing No Build Condition (Year 2040)
1: Slater Av & Brookhurst St PM Peak Hour

I-405 PA/ED 11/3/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 160 369 241 542 874 222 385 1903 412 142 1503 188
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 0.97 0.95 1.00 0.97 0.91 1.00 0.97 0.91 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3539 1583 3433 3539 1583 3433 5085 1583 3433 5085 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3539 1583 3433 3539 1583 3433 5085 1583 3433 5085 1583
Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.91 0.91 0.91 0.92 0.92 0.92
Adj. Flow (vph) 182 419 274 616 993 252 423 2091 453 154 1634 204
RTOR Reduction (vph) 0 0 205 0 0 68 0 0 49 0 0 56
Lane Group Flow (vph) 182 419 69 616 993 184 423 2091 404 154 1634 148
Turn Type Prot Perm Prot Perm Prot pm+ov Prot Perm
Protected Phases 5 2 1 6 3 8 1 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 9.4 28.7 28.7 19.0 38.3 38.3 16.5 48.3 67.3 8.0 39.8 39.8
Effective Green, g (s) 9.4 28.7 28.7 19.0 38.3 38.3 16.5 48.3 67.3 8.0 39.8 39.8
Actuated g/C Ratio 0.08 0.24 0.24 0.16 0.32 0.32 0.14 0.40 0.56 0.07 0.33 0.33
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 3.0 3.0 2.0 3.0 3.0 2.0 3.0 2.0 2.0 3.0 3.0
Lane Grp Cap (vph) 269 846 379 544 1130 505 472 2047 888 229 1687 525
v/s Ratio Prot 0.05 0.12 c0.18 c0.28 0.12 c0.41 0.07 0.04 c0.32
v/s Ratio Perm 0.04 0.12 0.18 0.09
v/c Ratio 0.68 0.50 0.18 1.13 0.88 0.36 0.90 1.02 0.45 0.67 0.97 0.28
Uniform Delay, d1 53.8 39.4 36.3 50.5 38.7 31.5 50.9 35.8 15.5 54.7 39.5 29.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.2 0.5 0.2 80.5 8.0 0.4 18.8 25.5 0.1 6.0 15.6 1.3
Delay (s) 59.0 39.9 36.5 131.0 46.6 31.9 69.7 61.4 15.7 60.7 55.1 30.9
Level of Service E D D F D C E E B E E C
Approach Delay (s) 42.8 72.6 55.6 53.1
Approach LOS D E E D

Intersection Summary
HCM Average Control Delay 57.6 HCM Level of Service E
HCM Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 82.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2040)
1: Slater Av & Brookhurst St PM Peak Hour

I-405 PA/ED 11/3/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 182 419 274 616 993 252 423 2091 453 154 1634 204
v/c Ratio 0.68 0.50 0.47 1.13 0.88 0.44 0.90 1.02 0.48 0.67 0.97 0.35
Control Delay 67.0 41.2 7.3 126.1 48.6 21.2 73.7 61.2 8.9 69.8 55.4 20.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 67.0 41.2 7.3 126.1 48.6 21.2 73.7 61.2 8.9 69.8 55.4 20.0
Queue Length 50th (ft) 71 144 2 ~286 373 88 169 ~658 103 61 ~475 69
Queue Length 95th (ft) 108 189 63 #388 445 158 #264 #754 163 #103 #586 136
Internal Link Dist (ft) 1238 588 353 571
Turn Bay Length (ft) 155 230 195 90 150 150 170 115
Base Capacity (vph) 286 914 609 544 1180 594 473 2049 938 229 1690 582
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.64 0.46 0.45 1.13 0.84 0.42 0.89 1.02 0.48 0.67 0.97 0.35

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Analysis & Queuing No Build Condition (Year 2040)
9: Talbert Av & Brookhurst St PM Peak Hour

I-405 PA/ED 11/3/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 348 979 183 449 1333 544 211 1450 411 316 1643 415
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 1.00 0.97 0.95 1.00 0.97 0.91 1.00 0.97 0.91 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 5085 1583 3433 3539 1583 3433 5085 1583 3433 5085 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 5085 1583 3433 3539 1583 3433 5085 1583 3433 5085 1583
Peak-hour factor, PHF 0.84 0.84 0.84 0.95 0.95 0.95 0.93 0.93 0.93 0.96 0.96 0.96
Adj. Flow (vph) 414 1165 218 473 1403 573 227 1559 442 329 1711 432
RTOR Reduction (vph) 0 0 111 0 0 137 0 0 3 0 0 145
Lane Group Flow (vph) 414 1165 108 473 1403 436 227 1559 439 329 1711 287
Turn Type Prot Perm Prot Perm Prot pm+ov Prot Perm
Protected Phases 5 2 1 6 3 8 1 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 14.0 35.0 35.0 23.0 44.0 44.0 8.0 35.0 58.0 11.0 38.0 38.0
Effective Green, g (s) 14.0 35.0 35.0 23.0 44.0 44.0 8.0 35.0 58.0 11.0 38.0 38.0
Actuated g/C Ratio 0.12 0.29 0.29 0.19 0.37 0.37 0.07 0.29 0.48 0.09 0.32 0.32
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 401 1483 462 658 1298 580 229 1483 765 315 1610 501
v/s Ratio Prot c0.12 0.23 0.14 c0.40 0.07 c0.31 0.11 0.10 c0.34
v/s Ratio Perm 0.07 0.28 0.17 0.18
v/c Ratio 1.03 0.79 0.23 0.72 1.08 0.75 0.99 1.05 0.57 1.04 1.06 0.57
Uniform Delay, d1 53.0 39.1 32.3 45.5 38.0 33.2 56.0 42.5 22.2 54.5 41.0 34.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 53.5 4.3 1.2 6.6 49.9 8.7 57.3 38.1 3.1 62.8 41.2 4.7
Delay (s) 106.5 43.3 33.5 52.1 87.9 41.9 113.2 80.6 25.3 117.3 82.2 38.9
Level of Service F D C D F D F F C F F D
Approach Delay (s) 56.7 70.2 73.0 79.3
Approach LOS E E E E

Intersection Summary
HCM Average Control Delay 70.7 HCM Level of Service E
HCM Volume to Capacity ratio 1.05
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 97.9% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2040)
9: Talbert Av & Brookhurst St PM Peak Hour

I-405 PA/ED 11/3/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 414 1165 218 473 1403 573 227 1559 442 329 1711 432
v/c Ratio 1.03 0.79 0.38 0.72 1.08 0.80 0.99 1.05 0.58 1.04 1.06 0.67
Control Delay 105.3 43.6 12.6 52.5 86.7 30.2 113.5 79.4 16.1 115.3 80.9 23.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 105.3 43.6 12.6 52.5 86.7 30.2 113.5 79.4 16.1 115.3 80.9 23.2
Queue Length 50th (ft)~177 303 35 178 ~640 257 92 ~482 156 ~142 ~534 148
Queue Length 95th (ft)#250 328 86 237 #777 419 #176 #580 226 #237 #632 267
Internal Link Dist (ft) 1168 465 1306 481
Turn Bay Length (ft) 180 370 180 200 180 180 315 150
Base Capacity (vph) 401 1483 572 658 1298 718 229 1483 768 315 1610 646
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.03 0.79 0.38 0.72 1.08 0.80 0.99 1.05 0.58 1.04 1.06 0.67

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Project Condition 
HCM Analysis & Queuing 

 
 

 
 
 
 

 
 
 
 
 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Project Condition (2020) 
HCM Analysis & Queuing 

 
 

 
 
 
 

 
 
 
 
 

 
 

 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

AM Peak Hour 
 

 
 
 
 
 
 

 
 
 
 
 

 
 

 



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
1: Slater Av & Brookhurst St AM Peak Hour

I-405 PA/ED 11/8/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 123 700 479 380 483 71 160 954 193 156 1743 104
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 0.97 0.95 1.00 0.97 0.91 1.00 0.97 0.91 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3539 1583 3433 3539 1583 3433 5085 1583 3433 5085 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3539 1583 3433 3539 1583 3433 5085 1583 3433 5085 1583
Peak-hour factor, PHF 0.73 0.73 0.73 0.87 0.87 0.87 0.85 0.85 0.85 0.91 0.91 0.91
Adj. Flow (vph) 168 959 656 437 555 82 188 1122 227 171 1915 114
RTOR Reduction (vph) 0 0 98 0 0 39 0 0 19 0 0 27
Lane Group Flow (vph) 168 959 558 437 555 43 188 1122 208 171 1915 87
Turn Type Prot Perm Prot Perm Prot pm+ov Prot Perm
Protected Phases 5 2 1 6 3 8 1 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 9.2 38.0 38.0 14.0 42.8 42.8 8.0 42.3 56.3 9.7 44.0 44.0
Effective Green, g (s) 9.2 38.0 38.0 14.0 42.8 42.8 8.0 42.3 56.3 9.7 44.0 44.0
Actuated g/C Ratio 0.08 0.32 0.32 0.12 0.36 0.36 0.07 0.35 0.47 0.08 0.37 0.37
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 3.0 3.0 2.0 3.0 3.0 2.0 3.0 2.0 2.0 3.0 3.0
Lane Grp Cap (vph) 263 1121 501 401 1262 565 229 1792 743 278 1865 580
v/s Ratio Prot 0.05 0.27 c0.13 0.16 0.05 c0.22 0.03 0.05 c0.38
v/s Ratio Perm c0.35 0.03 0.10 0.05
v/c Ratio 0.64 0.86 1.11 1.09 0.44 0.08 0.82 0.63 0.28 0.62 1.03 0.15
Uniform Delay, d1 53.8 38.4 41.0 53.0 29.5 25.5 55.3 32.3 19.5 53.3 38.0 25.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.7 6.6 75.4 71.3 0.2 0.1 19.6 1.7 0.1 2.8 28.0 0.5
Delay (s) 57.5 45.0 116.4 124.3 29.7 25.6 74.9 33.9 19.5 56.2 66.0 26.0
Level of Service E D F F C C E C B E E C
Approach Delay (s) 72.4 67.9 36.8 63.2
Approach LOS E E D E

Intersection Summary
HCM Average Control Delay 60.3 HCM Level of Service E
HCM Volume to Capacity ratio 1.01
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 84.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
1: Slater Av & Brookhurst St AM Peak Hour

I-405 PA/ED 11/8/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 168 959 656 437 555 82 188 1122 227 171 1915 114
v/c Ratio 0.64 0.86 1.10 1.09 0.44 0.14 0.82 0.63 0.30 0.62 1.03 0.19
Control Delay 65.0 47.3 96.5 120.5 31.0 10.5 82.6 34.4 11.0 63.1 65.7 17.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 65.0 47.3 96.5 120.5 31.0 10.5 82.6 34.4 11.0 63.1 65.7 17.0
Queue Length 50th (ft) 65 365 ~495 ~196 173 11 75 264 60 67 ~580 36
Queue Length 95th (ft) 82 337 #482 #285 216 44 #125 294 92 103 #676 79
Internal Link Dist (ft) 1238 588 353 571
Turn Bay Length (ft) 155 230 195 90 150 150 170 115
Base Capacity (vph) 286 1121 599 401 1262 603 229 1792 762 315 1865 608
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.59 0.86 1.10 1.09 0.44 0.14 0.82 0.63 0.30 0.54 1.03 0.19

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
9: Talbert Av & Brookhurst St AM Peak Hour

I-405 PA/ED 11/8/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 192 1399 89 162 408 60 147 1154 739 717 1086 483
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 1.00 0.97 0.95 1.00 0.97 0.91 1.00 0.97 0.91 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 5085 1583 3433 3539 1583 3433 5085 1583 3433 5085 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 5085 1583 3433 3539 1583 3433 5085 1583 3433 5085 1583
Peak-hour factor, PHF 0.89 0.89 0.89 0.85 0.85 0.85 0.88 0.88 0.88 0.88 0.88 0.88
Adj. Flow (vph) 216 1572 100 191 480 71 167 1311 840 815 1234 549
RTOR Reduction (vph) 0 0 73 0 0 48 0 0 1 0 0 214
Lane Group Flow (vph) 216 1572 27 191 480 23 167 1311 839 815 1234 335
Turn Type Prot Perm Prot Perm Prot pm+ov Prot Perm
Protected Phases 5 2 1 6 3 8 1 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 12.0 32.0 32.0 19.0 39.0 39.0 8.0 31.0 50.0 22.0 45.0 45.0
Effective Green, g (s) 12.0 32.0 32.0 19.0 39.0 39.0 8.0 31.0 50.0 22.0 45.0 45.0
Actuated g/C Ratio 0.10 0.27 0.27 0.16 0.32 0.32 0.07 0.26 0.42 0.18 0.38 0.38
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 343 1356 422 544 1150 514 229 1314 660 629 1907 594
v/s Ratio Prot 0.06 c0.31 0.06 0.14 0.05 0.26 c0.20 c0.24 0.24
v/s Ratio Perm 0.02 0.01 0.33 0.21
v/c Ratio 0.63 1.16 0.06 0.35 0.42 0.04 0.73 1.00 1.27 1.30 0.65 0.56
Uniform Delay, d1 51.9 44.0 32.8 45.0 31.6 27.7 54.9 44.5 35.0 49.0 30.9 29.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.5 80.3 0.3 1.8 1.1 0.2 18.4 24.3 134.0 144.6 1.7 3.8
Delay (s) 60.4 124.3 33.1 46.8 32.7 27.9 73.3 68.8 169.0 193.6 32.7 33.5
Level of Service E F C D C C E E F F C C
Approach Delay (s) 112.2 35.9 105.4 83.3
Approach LOS F D F F

Intersection Summary
HCM Average Control Delay 92.7 HCM Level of Service F
HCM Volume to Capacity ratio 1.24
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 103.2% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
9: Talbert Av & Brookhurst St AM Peak Hour

I-405 PA/ED 11/8/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 216 1572 100 191 480 71 167 1311 840 815 1234 549
v/c Ratio 0.63 1.16 0.20 0.35 0.42 0.13 0.73 1.00 1.27 1.30 0.65 0.68
Control Delay 60.7 120.2 7.6 47.1 33.0 7.1 73.7 68.9 156.7 184.3 32.9 15.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 60.7 120.2 7.6 47.1 33.0 7.1 73.7 68.9 156.7 184.3 32.9 15.9
Queue Length 50th (ft) 84 ~527 0 69 152 0 66 372 ~618 ~415 286 129
Queue Length 95th (ft) 124 #613 41 99 188 29 #111 #463 #1038 #522 327 246
Internal Link Dist (ft) 1168 465 1306 481
Turn Bay Length (ft) 180 370 180 200 180 180 315 150
Base Capacity (vph) 343 1356 495 544 1150 562 229 1314 660 629 1907 808
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.63 1.16 0.20 0.35 0.42 0.13 0.73 1.00 1.27 1.30 0.65 0.68

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
1: Slater Av & Brookhurst St PM Peak Hour

I-405 PA/ED 11/8/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 153 365 199 508 870 213 301 1826 359 137 1416 181
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 0.97 0.95 1.00 0.97 0.91 1.00 0.97 0.91 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3539 1583 3433 3539 1583 3433 5085 1583 3433 5085 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3539 1583 3433 3539 1583 3433 5085 1583 3433 5085 1583
Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.91 0.91 0.91 0.92 0.92 0.92
Adj. Flow (vph) 174 415 226 577 989 242 331 2007 395 149 1539 197
RTOR Reduction (vph) 0 0 173 0 0 66 0 0 43 0 0 57
Lane Group Flow (vph) 174 415 53 577 989 176 331 2007 352 149 1539 140
Turn Type Prot Perm Prot Perm Prot pm+ov Prot Perm
Protected Phases 5 2 1 6 3 8 1 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 7.9 20.7 20.7 26.8 39.6 39.6 13.0 48.4 75.2 8.1 43.5 43.5
Effective Green, g (s) 7.9 20.7 20.7 26.8 39.6 39.6 13.0 48.4 75.2 8.1 43.5 43.5
Actuated g/C Ratio 0.07 0.17 0.17 0.22 0.33 0.33 0.11 0.40 0.63 0.07 0.36 0.36
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 3.0 3.0 2.0 3.0 3.0 2.0 3.0 2.0 2.0 3.0 3.0
Lane Grp Cap (vph) 226 610 273 767 1168 522 372 2051 992 232 1843 574
v/s Ratio Prot 0.05 c0.12 0.17 c0.28 0.10 c0.39 0.08 0.04 c0.30
v/s Ratio Perm 0.03 0.11 0.14 0.09
v/c Ratio 0.77 0.68 0.19 0.75 0.85 0.34 0.89 0.98 0.36 0.64 0.84 0.24
Uniform Delay, d1 55.2 46.5 42.5 43.5 37.4 30.3 52.8 35.3 10.8 54.5 35.0 26.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 13.2 3.1 0.3 3.7 5.8 0.4 21.4 15.4 0.1 4.5 4.7 1.0
Delay (s) 68.4 49.7 42.9 47.2 43.2 30.7 74.2 50.7 10.8 59.0 39.6 27.8
Level of Service E D D D D C E D B E D C
Approach Delay (s) 51.8 42.8 47.8 39.9
Approach LOS D D D D

Intersection Summary
HCM Average Control Delay 44.9 HCM Level of Service D
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 80.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
1: Slater Av & Brookhurst St PM Peak Hour

I-405 PA/ED 11/8/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 174 415 226 577 989 242 331 2007 395 149 1539 197
v/c Ratio 0.77 0.68 0.51 0.75 0.85 0.41 0.89 0.98 0.38 0.64 0.83 0.31
Control Delay 77.2 51.7 10.9 51.2 45.2 19.7 78.9 51.4 5.8 67.5 40.3 16.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 77.2 51.7 10.9 51.2 45.2 19.7 78.9 51.4 5.8 67.5 40.3 16.8
Queue Length 50th (ft) 69 162 11 210 369 81 132 ~609 51 58 400 58
Queue Length 95th (ft)#119 190 69 #342 431 145 #215 #705 126 #96 475 121
Internal Link Dist (ft) 1238 588 353 571
Turn Bay Length (ft) 155 230 195 90 150 150 170 115
Base Capacity (vph) 229 914 564 766 1239 618 372 2050 1034 240 1844 631
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.76 0.45 0.40 0.75 0.80 0.39 0.89 0.98 0.38 0.62 0.83 0.31

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
9: Talbert Av & Brookhurst St PM Peak Hour

I-405 PA/ED 11/8/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 320 914 175 384 1303 460 203 1425 322 299 1548 399
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 1.00 0.97 0.95 1.00 0.97 0.91 1.00 0.97 0.91 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 5085 1583 3433 3539 1583 3433 5085 1583 3433 5085 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 5085 1583 3433 3539 1583 3433 5085 1583 3433 5085 1583
Peak-hour factor, PHF 0.84 0.84 0.84 0.95 0.95 0.95 0.93 0.93 0.93 0.96 0.96 0.96
Adj. Flow (vph) 381 1088 208 404 1372 484 218 1532 346 311 1612 416
RTOR Reduction (vph) 0 0 113 0 0 138 0 0 5 0 0 148
Lane Group Flow (vph) 381 1088 95 404 1372 346 218 1532 341 311 1612 268
Turn Type Prot Perm Prot Perm Prot pm+ov Prot Perm
Protected Phases 5 2 1 6 3 8 1 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 13.0 37.0 37.0 21.0 45.0 45.0 8.0 35.0 56.0 11.0 38.0 38.0
Effective Green, g (s) 13.0 37.0 37.0 21.0 45.0 45.0 8.0 35.0 56.0 11.0 38.0 38.0
Actuated g/C Ratio 0.11 0.31 0.31 0.18 0.38 0.38 0.07 0.29 0.47 0.09 0.32 0.32
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 372 1568 488 601 1327 594 229 1483 739 315 1610 501
v/s Ratio Prot c0.11 0.21 0.12 c0.39 0.06 c0.30 0.08 0.09 c0.32
v/s Ratio Perm 0.06 0.22 0.13 0.17
v/c Ratio 1.02 0.69 0.20 0.67 1.03 0.58 0.95 1.03 0.46 0.99 1.00 0.53
Uniform Delay, d1 53.5 36.5 30.5 46.3 37.5 30.0 55.8 42.5 21.8 54.4 41.0 33.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 53.0 2.6 0.9 5.9 33.9 4.1 48.2 32.3 2.1 47.6 22.7 4.0
Delay (s) 106.5 39.1 31.4 52.2 71.4 34.1 104.0 74.8 23.8 102.0 63.7 37.8
Level of Service F D C D E C F E C F E D
Approach Delay (s) 53.4 60.0 69.4 64.2
Approach LOS D E E E

Intersection Summary
HCM Average Control Delay 62.2 HCM Level of Service E
HCM Volume to Capacity ratio 1.01
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 94.5% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
9: Talbert Av & Brookhurst St PM Peak Hour

I-405 PA/ED 11/8/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 381 1088 208 404 1372 484 218 1532 346 311 1612 416
v/c Ratio 1.02 0.69 0.35 0.67 1.03 0.66 0.95 1.03 0.47 0.99 1.00 0.64
Control Delay 105.5 39.3 10.0 52.6 71.0 21.2 104.3 74.1 14.7 102.3 63.9 21.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 105.5 39.3 10.0 52.6 71.0 21.2 104.3 74.1 14.7 102.3 63.9 21.2
Queue Length 50th (ft)~161 271 25 152 ~601 168 88 ~466 116 126 ~457 130
Queue Length 95th (ft)#234 295 71 207 #739 293 #167 #564 173 #220 #573 245
Internal Link Dist (ft) 1168 465 1306 481
Turn Bay Length (ft) 180 370 180 200 180 180 315 150
Base Capacity (vph) 372 1568 601 601 1327 732 229 1483 744 315 1610 650
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.02 0.69 0.35 0.67 1.03 0.66 0.95 1.03 0.47 0.99 1.00 0.64

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
1: Slater Av & Brookhurst St AM Peak Hour

I-405 PA/ED 3/23/2011
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 123 700 479 380 483 71 160 954 193 156 1743 104
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.91 0.97 0.95 1.00 0.97 0.91 1.00 0.97 0.86
Frt 1.00 0.98 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 3316 1441 3433 3539 1583 3433 5085 1583 3433 6354
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 3316 1441 3433 3539 1583 3433 5085 1583 3433 6354
Peak-hour factor, PHF 0.73 0.73 0.73 0.87 0.87 0.87 0.85 0.85 0.85 0.91 0.91 0.91
Adj. Flow (vph) 168 959 656 437 555 82 188 1122 227 171 1915 114
RTOR Reduction (vph) 0 11 2 0 0 38 0 0 19 0 8 0
Lane Group Flow (vph) 168 1112 490 437 555 44 188 1122 208 171 2021 0
Turn Type Prot pm+ov Prot Perm Prot pm+ov Prot
Protected Phases 5 2 3 1 6 3 8 1 7 4
Permitted Phases 2 6 8
Actuated Green, G (s) 9.2 38.0 50.0 16.0 44.8 44.8 12.0 40.3 56.3 9.7 38.0
Effective Green, g (s) 9.2 38.0 50.0 16.0 44.8 44.8 12.0 40.3 56.3 9.7 38.0
Actuated g/C Ratio 0.08 0.32 0.42 0.13 0.37 0.37 0.10 0.34 0.47 0.08 0.32
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 3.0 2.0 2.0 3.0 3.0 2.0 3.0 2.0 2.0 3.0
Lane Grp Cap (vph) 263 1050 648 458 1321 591 343 1708 743 278 2012
v/s Ratio Prot 0.05 c0.34 c0.08 c0.13 0.16 0.05 0.22 0.04 0.05 c0.32
v/s Ratio Perm 0.26 0.03 0.09
v/c Ratio 0.64 1.06 0.76 0.95 0.42 0.07 0.55 0.66 0.28 0.62 1.00
Uniform Delay, d1 53.8 41.0 29.8 51.6 27.9 24.2 51.4 34.0 19.5 53.3 41.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.89 0.82 0.87 1.00 1.00
Incremental Delay, d2 3.7 44.8 4.5 30.2 0.2 0.1 0.9 1.9 0.1 2.8 21.2
Delay (s) 57.5 85.8 34.3 81.8 28.2 24.3 46.4 29.6 17.0 56.2 62.2
Level of Service E F C F C C D C B E E
Approach Delay (s) 68.9 49.7 29.8 61.7
Approach LOS E D C E

Intersection Summary
HCM Average Control Delay 54.3 HCM Level of Service D
HCM Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 80.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
1: Slater Av & Brookhurst St AM Peak Hour

I-405 PA/ED 3/23/2011
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 168 1123 492 437 555 82 188 1122 227 171 2029
v/c Ratio 0.64 1.06 0.76 0.95 0.42 0.13 0.55 0.66 0.30 0.62 1.00
Control Delay 65.0 83.8 36.3 84.0 29.4 9.8 51.8 30.0 9.7 63.1 61.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 65.0 83.8 36.3 84.0 29.4 9.8 51.8 30.0 9.7 63.1 61.8
Queue Length 50th (ft) 65 ~520 339 175 168 10 73 257 44 67 ~457
Queue Length 95th (ft) 82 431 352 #261 210 42 108 300 72 103 #553
Internal Link Dist (ft) 1238 588 353 571
Turn Bay Length (ft) 155 230 195 90 150 150 170
Base Capacity (vph) 286 1061 651 458 1321 629 343 1708 762 315 2021
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.59 1.06 0.76 0.95 0.42 0.13 0.55 0.66 0.30 0.54 1.00

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
34: I-405 NB Off-Ramp & Brookhurst St AM Peak Hour

I-405 PA/ED 3/23/2011
Albert Grover & Associates

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 624 580 727 0 0 2263
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.76 0.91 0.86
Frt 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3433 3610 5085 6408
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3433 3610 5085 6408
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 678 630 790 0 0 2460
RTOR Reduction (vph) 0 118 0 0 0 0
Lane Group Flow (vph) 678 512 790 0 0 2460
Turn Type custom
Protected Phases 8 1 2 6
Permitted Phases 8
Actuated Green, G (s) 40.0 56.0 52.0 72.0
Effective Green, g (s) 40.0 56.0 52.0 72.0
Actuated g/C Ratio 0.33 0.47 0.43 0.60
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1144 1805 2204 3845
v/s Ratio Prot c0.20 0.04 0.16 c0.38
v/s Ratio Perm 0.10
v/c Ratio 0.59 0.28 0.36 0.64
Uniform Delay, d1 33.2 19.7 22.8 15.6
Progression Factor 1.00 1.00 0.43 0.41
Incremental Delay, d2 2.3 0.4 0.4 0.3
Delay (s) 35.5 20.1 10.2 6.6
Level of Service D C B A
Approach Delay (s) 28.1 10.2 6.6
Approach LOS C B A

Intersection Summary
HCM Average Control Delay 13.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 108.6% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
34: I-405 NB Off-Ramp & Brookhurst St AM Peak Hour

I-405 PA/ED 3/23/2011
Albert Grover & Associates

Lane Group WBL WBR NBT SBT
Lane Group Flow (vph) 678 630 790 2460
v/c Ratio 0.59 0.33 0.36 0.64
Control Delay 35.8 11.6 10.2 6.7
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 35.8 11.6 10.2 6.7
Queue Length 50th (ft) 223 76 41 134
Queue Length 95th (ft) 286 109 58 m146
Internal Link Dist (ft) 502 127 349
Turn Bay Length (ft)
Base Capacity (vph) 1144 1916 2204 3845
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.59 0.33 0.36 0.64

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
78: I-405 SB Off-Ramp & Brookhurst St AM Peak Hour

I-405 PA/ED 3/23/2011
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 96 724 0 1406 1562 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.76 0.86 0.91
Frt 1.00 1.00 1.00 1.00
Flt Protected 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3800 3800 6408 5085
Flt Permitted 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3614 4247 6408 5085
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 104 787 0 1528 1698 0
RTOR Reduction (vph) 0 138 0 0 0 0
Lane Group Flow (vph) 104 649 0 1528 1698 0
Turn Type custom
Protected Phases 4 5 2 6
Permitted Phases 4
Actuated Green, G (s) 16.0 37.0 96.0 71.0
Effective Green, g (s) 16.0 37.0 96.0 71.0
Actuated g/C Ratio 0.13 0.31 0.80 0.59
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 507 1231 5126 3009
v/s Ratio Prot 0.03 c0.09 0.24 c0.33
v/s Ratio Perm c0.07
v/c Ratio 0.21 0.53 0.30 0.56
Uniform Delay, d1 46.3 34.3 3.2 15.0
Progression Factor 1.00 1.00 0.87 1.12
Incremental Delay, d2 0.9 1.6 0.1 0.6
Delay (s) 47.2 35.9 2.8 17.5
Level of Service D D A B
Approach Delay (s) 37.2 2.8 17.5
Approach LOS D A B

Intersection Summary
HCM Average Control Delay 16.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 58.0% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
78: I-405 SB Off-Ramp & Brookhurst St AM Peak Hour

I-405 PA/ED 3/23/2011
Albert Grover & Associates

Lane Group EBL EBR NBT SBT
Lane Group Flow (vph) 104 787 1528 1698
v/c Ratio 0.21 0.57 0.30 0.56
Control Delay 47.5 25.3 2.8 17.6
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 47.5 25.3 2.8 17.6
Queue Length 50th (ft) 37 155 54 399
Queue Length 95th (ft) 64 205 m60 443
Internal Link Dist (ft) 507 704 247
Turn Bay Length (ft)
Base Capacity (vph) 507 1370 5126 3009
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.21 0.57 0.30 0.56

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
9: Talbert Av & Brookhurst St AM Peak Hour

I-405 PA/ED 3/23/2011
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 192 1399 89 162 408 60 147 1154 739 717 1086 483
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.86 0.97 0.91 1.00 0.97 0.86 0.86 0.97 0.86
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.97 0.85 1.00 0.95
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 6350 3433 5085 1583 3433 4653 1362 3433 6112
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 6350 3433 5085 1583 3433 4653 1362 3433 6112
Peak-hour factor, PHF 0.89 0.89 0.89 0.85 0.85 0.85 0.88 0.88 0.88 0.88 0.88 0.88
Adj. Flow (vph) 216 1572 100 191 480 71 167 1311 840 815 1234 549
RTOR Reduction (vph) 0 8 0 0 0 54 0 36 1 0 67 0
Lane Group Flow (vph) 216 1664 0 191 480 17 167 1628 486 815 1716 0
Turn Type Prot Prot Perm Prot pm+ov Prot
Protected Phases 5 2 1 6 3 8 1 7 4
Permitted Phases 6 8
Actuated Green, G (s) 9.0 28.0 10.0 29.0 29.0 11.0 42.0 52.0 24.0 55.0
Effective Green, g (s) 9.0 28.0 10.0 29.0 29.0 11.0 42.0 52.0 24.0 55.0
Actuated g/C Ratio 0.08 0.23 0.08 0.24 0.24 0.09 0.35 0.43 0.20 0.46
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 257 1482 286 1229 383 315 1629 590 687 2801
v/s Ratio Prot 0.06 c0.26 0.06 0.09 0.05 c0.35 c0.07 c0.24 0.28
v/s Ratio Perm 0.01 0.29
v/c Ratio 0.84 1.12 0.67 0.39 0.04 0.53 1.00 0.82 1.19 0.61
Uniform Delay, d1 54.8 46.0 53.4 38.1 34.9 52.0 39.0 30.0 48.0 24.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.78 0.72
Incremental Delay, d2 26.9 64.8 11.7 0.9 0.2 6.3 22.1 12.3 96.2 0.9
Delay (s) 81.6 110.8 65.1 39.0 35.1 58.3 61.1 42.3 133.4 18.4
Level of Service F F E D D E E D F B
Approach Delay (s) 107.5 45.4 56.9 54.5
Approach LOS F D E D

Intersection Summary
HCM Average Control Delay 67.6 HCM Level of Service E
HCM Volume to Capacity ratio 1.06
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 88.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
9: Talbert Av & Brookhurst St AM Peak Hour

I-405 PA/ED 3/23/2011
Albert Grover & Associates

Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 216 1672 191 480 71 167 1664 487 815 1783
v/c Ratio 0.84 1.12 0.67 0.39 0.16 0.53 1.00 0.82 1.19 0.62
Control Delay 82.0 106.8 65.5 39.2 9.1 58.7 59.8 35.9 130.8 17.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 82.0 106.8 65.5 39.2 9.1 58.7 59.8 35.9 130.8 17.2
Queue Length 50th (ft) 86 ~434 75 114 0 64 483 267 ~380 251
Queue Length 95th (ft)#150 #502 108 140 33 98 #586 #467 #491 274
Internal Link Dist (ft) 1168 465 1306 704
Turn Bay Length (ft) 180 380 200 180 530 460
Base Capacity (vph) 257 1489 286 1229 436 315 1665 591 687 2869
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.84 1.12 0.67 0.39 0.16 0.53 1.00 0.82 1.19 0.62

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
1: Slater Av & Brookhurst St PM Peak Hour

I-405 PA/ED 3/23/2011
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 153 365 199 508 870 213 301 1826 359 137 1416 181
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.91 0.97 0.95 1.00 0.97 0.91 1.00 0.97 0.86
Frt 1.00 0.99 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.98
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 3352 1441 3433 3539 1583 3433 5085 1583 3433 6299
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 3352 1441 3433 3539 1583 3433 5085 1583 3433 6299
Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.91 0.91 0.91 0.92 0.92 0.92
Adj. Flow (vph) 174 415 226 577 989 242 331 2007 395 149 1539 197
RTOR Reduction (vph) 0 5 3 0 0 67 0 0 44 0 18 0
Lane Group Flow (vph) 174 444 189 577 989 175 331 2007 351 149 1718 0
Turn Type Prot pm+ov Prot Perm Prot pm+ov Prot
Protected Phases 5 2 3 1 6 3 8 1 7 4
Permitted Phases 2 6 8
Actuated Green, G (s) 7.9 21.9 36.0 25.6 39.6 39.6 14.1 48.4 74.0 8.1 42.4
Effective Green, g (s) 7.9 21.9 36.0 25.6 39.6 39.6 14.1 48.4 74.0 8.1 42.4
Actuated g/C Ratio 0.07 0.18 0.30 0.21 0.33 0.33 0.12 0.40 0.62 0.07 0.35
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 3.0 2.0 2.0 3.0 3.0 2.0 3.0 2.0 2.0 3.0
Lane Grp Cap (vph) 226 612 432 732 1168 522 403 2051 976 232 2226
v/s Ratio Prot 0.05 c0.13 0.05 0.17 c0.28 c0.10 c0.39 0.08 0.04 0.27
v/s Ratio Perm 0.08 0.11 0.15
v/c Ratio 0.77 0.73 0.44 0.79 0.85 0.34 0.82 0.98 0.36 0.64 0.77
Uniform Delay, d1 55.2 46.2 33.8 44.6 37.4 30.3 51.7 35.3 11.3 54.5 34.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.20 0.89 0.74 1.00 1.00
Incremental Delay, d2 13.2 4.3 0.3 5.2 5.8 0.4 9.3 12.8 0.1 4.5 2.7
Delay (s) 68.4 50.5 34.1 49.8 43.2 30.7 71.3 44.2 8.4 59.0 37.2
Level of Service E D C D D C E D A E D
Approach Delay (s) 50.5 43.7 42.3 38.9
Approach LOS D D D D

Intersection Summary
HCM Average Control Delay 42.7 HCM Level of Service D
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 80.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
1: Slater Av & Brookhurst St PM Peak Hour

I-405 PA/ED 3/23/2011
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 174 449 192 577 989 242 331 2007 395 149 1736
v/c Ratio 0.77 0.73 0.44 0.79 0.85 0.41 0.82 0.98 0.39 0.64 0.77
Control Delay 77.2 52.4 20.0 53.5 44.9 19.3 75.0 45.5 4.4 67.5 37.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 77.2 52.4 20.0 53.5 44.9 19.3 75.0 45.5 4.4 67.5 37.5
Queue Length 50th (ft) 69 180 68 214 366 80 122 ~624 59 58 356
Queue Length 95th (ft)#119 214 106 #330 425 142 #201 #733 112 #96 405
Internal Link Dist (ft) 1238 588 353 571
Turn Bay Length (ft) 155 230 195 90 150 150 170
Base Capacity (vph) 229 871 440 733 1268 631 416 2049 1020 240 2244
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.76 0.52 0.44 0.79 0.78 0.38 0.80 0.98 0.39 0.62 0.77

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
34: I-405 NB Off-Ramp & Brookhurst St PM Peak Hour

I-405 PA/ED 3/23/2011
Albert Grover & Associates

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 459 936 1550 0 0 1766
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.76 0.91 0.86
Frt 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3433 3610 5085 6408
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3433 3610 5085 6408
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 499 1017 1685 0 0 1920
RTOR Reduction (vph) 0 11 0 0 0 0
Lane Group Flow (vph) 499 1006 1685 0 0 1920
Turn Type custom
Protected Phases 8 1 2 6
Permitted Phases 8
Actuated Green, G (s) 23.0 51.0 57.0 89.0
Effective Green, g (s) 23.0 51.0 57.0 89.0
Actuated g/C Ratio 0.19 0.42 0.48 0.74
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 658 1655 2415 4753
v/s Ratio Prot c0.15 c0.14 c0.33 0.30
v/s Ratio Perm 0.14
v/c Ratio 0.76 0.61 0.70 0.40
Uniform Delay, d1 45.9 26.7 24.7 5.7
Progression Factor 1.00 1.00 0.74 0.43
Incremental Delay, d2 8.0 1.7 1.5 0.2
Delay (s) 53.9 28.4 19.8 2.6
Level of Service D C B A
Approach Delay (s) 36.8 19.8 2.6
Approach LOS D B A

Intersection Summary
HCM Average Control Delay 18.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 58.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
34: I-405 NB Off-Ramp & Brookhurst St PM Peak Hour

I-405 PA/ED 3/23/2011
Albert Grover & Associates

Lane Group WBL WBR NBT SBT
Lane Group Flow (vph) 499 1017 1685 1920
v/c Ratio 0.76 0.61 0.70 0.40
Control Delay 54.3 25.9 20.0 2.6
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 54.3 25.9 20.0 2.6
Queue Length 50th (ft) 190 249 334 86
Queue Length 95th (ft) 251 307 401 20
Internal Link Dist (ft) 502 127 349
Turn Bay Length (ft)
Base Capacity (vph) 658 1665 2415 4753
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.76 0.61 0.70 0.40

Intersection Summary



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
78: I-405 SB Off-Ramp & Brookhurst St PM Peak Hour

I-405 PA/ED 3/23/2011
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 206 744 0 2205 1502 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.76 0.86 0.91
Frt 1.00 1.00 1.00 1.00
Flt Protected 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3800 3800 6408 5085
Flt Permitted 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3614 4247 6408 5085
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 224 809 0 2397 1633 0
RTOR Reduction (vph) 0 137 0 0 0 0
Lane Group Flow (vph) 224 672 0 2397 1633 0
Turn Type custom
Protected Phases 4 5 2 6
Permitted Phases 4
Actuated Green, G (s) 16.0 38.0 96.0 70.0
Effective Green, g (s) 16.0 38.0 96.0 70.0
Actuated g/C Ratio 0.13 0.32 0.80 0.58
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 507 1263 5126 2966
v/s Ratio Prot 0.06 c0.10 0.37 c0.32
v/s Ratio Perm c0.07
v/c Ratio 0.44 0.53 0.47 0.55
Uniform Delay, d1 47.9 33.7 3.8 15.3
Progression Factor 1.00 1.00 1.00 0.92
Incremental Delay, d2 2.8 1.6 0.1 0.7
Delay (s) 50.7 35.3 4.0 14.7
Level of Service D D A B
Approach Delay (s) 38.6 4.0 14.7
Approach LOS D A B

Intersection Summary
HCM Average Control Delay 14.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 53.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
78: I-405 SB Off-Ramp & Brookhurst St PM Peak Hour

I-405 PA/ED 3/23/2011
Albert Grover & Associates

Lane Group EBL EBR NBT SBT
Lane Group Flow (vph) 224 809 2397 1633
v/c Ratio 0.44 0.58 0.47 0.55
Control Delay 51.0 25.1 4.0 14.9
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 51.0 25.1 4.0 14.9
Queue Length 50th (ft) 83 160 121 206
Queue Length 95th (ft) 123 210 m119 298
Internal Link Dist (ft) 507 704 247
Turn Bay Length (ft)
Base Capacity (vph) 507 1400 5126 2966
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.44 0.58 0.47 0.55

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
9: Talbert Av & Brookhurst St PM Peak Hour

I-405 PA/ED 3/23/2011
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 320 914 175 384 1303 460 203 1425 322 299 1548 399
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.86 0.97 0.91 1.00 0.97 0.86 0.86 0.97 0.86
Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.97
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 6254 3433 5085 1583 3433 4790 1362 3433 6211
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 6254 3433 5085 1583 3433 4790 1362 3433 6211
Peak-hour factor, PHF 0.84 0.84 0.84 0.95 0.95 0.95 0.93 0.93 0.93 0.96 0.96 0.96
Adj. Flow (vph) 381 1088 208 404 1372 484 218 1532 346 311 1612 416
RTOR Reduction (vph) 0 29 0 0 0 146 0 2 3 0 39 0
Lane Group Flow (vph) 381 1267 0 404 1372 338 218 1565 308 311 1989 0
Turn Type Prot Prot Perm Prot pm+ov Prot
Protected Phases 5 2 1 6 3 8 1 7 4
Permitted Phases 6 8
Actuated Green, G (s) 14.0 31.0 18.0 35.0 35.0 9.0 43.0 61.0 12.0 46.0
Effective Green, g (s) 14.0 31.0 18.0 35.0 35.0 9.0 43.0 61.0 12.0 46.0
Actuated g/C Ratio 0.12 0.26 0.15 0.29 0.29 0.08 0.36 0.51 0.10 0.38
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 401 1616 515 1483 462 257 1716 692 343 2381
v/s Ratio Prot c0.11 0.20 0.12 c0.27 0.06 c0.33 0.07 0.09 c0.32
v/s Ratio Perm 0.21 0.16
v/c Ratio 0.95 0.78 0.78 0.93 0.73 0.85 0.91 0.44 0.91 0.84
Uniform Delay, d1 52.7 41.4 49.1 41.2 38.3 54.8 36.7 18.7 53.4 33.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.90 0.97
Incremental Delay, d2 34.0 3.9 11.4 11.2 9.8 27.8 8.9 2.1 26.2 3.1
Delay (s) 86.7 45.3 60.5 52.5 48.1 82.6 45.6 20.8 74.6 35.5
Level of Service F D E D D F D C E D
Approach Delay (s) 54.7 53.0 45.8 40.7
Approach LOS D D D D

Intersection Summary
HCM Average Control Delay 48.1 HCM Level of Service D
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 86.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
9: Talbert Av & Brookhurst St PM Peak Hour

I-405 PA/ED 3/23/2011
Albert Grover & Associates

Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 381 1296 404 1372 484 218 1567 311 311 2028
v/c Ratio 0.95 0.79 0.78 0.93 0.80 0.85 0.91 0.45 0.91 0.84
Control Delay 86.9 44.3 60.9 52.7 33.0 83.0 45.8 12.4 75.3 34.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 86.9 44.3 60.9 52.7 33.0 83.0 45.8 12.4 75.3 34.8
Queue Length 50th (ft) 153 265 157 377 208 87 444 104 112 463
Queue Length 95th (ft)#222 282 #223 #468 #361 #155 #524 160 #205 509
Internal Link Dist (ft) 1168 465 1306 704
Turn Bay Length (ft) 180 380 200 180 530 460
Base Capacity (vph) 401 1645 515 1483 608 257 1719 696 343 2419
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.95 0.79 0.78 0.93 0.80 0.85 0.91 0.45 0.91 0.84

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
1: Slater Av & Brookhurst St AM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 123 727 544 440 502 72 178 1003 213 163 1828 116
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 0.97 0.95 1.00 0.97 0.91 1.00 0.97 0.91 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3539 1583 3433 3539 1583 3433 5085 1583 3433 5085 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3539 1583 3433 3539 1583 3433 5085 1583 3433 5085 1583
Peak-hour factor, PHF 0.73 0.73 0.73 0.87 0.87 0.87 0.85 0.85 0.85 0.91 0.91 0.91
Adj. Flow (vph) 168 996 745 506 577 83 209 1180 251 179 2009 127
RTOR Reduction (vph) 0 0 96 0 0 37 0 0 16 0 0 29
Lane Group Flow (vph) 168 996 649 506 577 46 209 1180 235 179 2009 98
Turn Type Prot Perm Prot Perm Prot pm+ov Prot Perm
Protected Phases 5 2 1 6 3 8 1 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 9.7 37.0 37.0 14.0 41.3 41.3 8.0 43.1 57.1 9.9 45.0 45.0
Effective Green, g (s) 9.7 37.0 37.0 14.0 41.3 41.3 8.0 43.1 57.1 9.9 45.0 45.0
Actuated g/C Ratio 0.08 0.31 0.31 0.12 0.34 0.34 0.07 0.36 0.48 0.08 0.38 0.38
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 3.0 3.0 2.0 3.0 3.0 2.0 3.0 2.0 2.0 3.0 3.0
Lane Grp Cap (vph) 278 1091 488 401 1218 545 229 1826 753 283 1907 594
v/s Ratio Prot 0.05 0.28 c0.15 0.16 c0.06 0.23 0.04 0.05 c0.40
v/s Ratio Perm c0.41 0.03 0.11 0.06
v/c Ratio 0.60 0.91 1.33 1.26 0.47 0.08 0.91 0.65 0.31 0.63 1.05 0.17
Uniform Delay, d1 53.3 39.9 41.5 53.0 30.8 26.6 55.7 32.1 19.4 53.3 37.5 25.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.5 11.5 162.0 136.5 0.3 0.1 35.9 1.8 0.1 3.4 36.4 0.6
Delay (s) 55.8 51.4 203.5 189.5 31.1 26.6 91.6 33.9 19.5 56.7 73.9 25.6
Level of Service E D F F C C F C B E E C
Approach Delay (s) 111.1 99.5 39.0 69.9
Approach LOS F F D E

Intersection Summary
HCM Average Control Delay 78.8 HCM Level of Service E
HCM Volume to Capacity ratio 1.17
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 91.6% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
1: Slater Av & Brookhurst St AM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 168 996 745 506 577 83 209 1180 251 179 2009 127
v/c Ratio 0.61 0.91 1.28 1.26 0.47 0.14 0.91 0.65 0.33 0.63 1.05 0.20
Control Delay 62.8 53.3 166.6 179.7 32.7 11.8 96.4 34.3 11.5 63.7 73.1 16.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 62.8 53.3 166.6 179.7 32.7 11.8 96.4 34.3 11.5 63.7 73.1 16.9
Queue Length 50th (ft) 65 390 ~654 ~254 184 13 84 279 70 70 ~623 41
Queue Length 95th (ft) 81 357 #618 #346 232 47 #144 308 103 108 #719 86
Internal Link Dist (ft) 1238 588 353 571
Turn Bay Length (ft) 155 230 195 90 150 150 170 115
Base Capacity (vph) 315 1091 584 401 1219 583 229 1828 770 315 1907 622
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.53 0.91 1.28 1.26 0.47 0.14 0.91 0.65 0.33 0.57 1.05 0.20

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
9: Talbert Av & Brookhurst St AM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 200 1505 93 172 417 63 159 1251 886 804 1128 505
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 1.00 0.97 0.95 1.00 0.97 0.91 1.00 0.97 0.91 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 5085 1583 3433 3539 1583 3433 5085 1583 3433 5085 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 5085 1583 3433 3539 1583 3433 5085 1583 3433 5085 1583
Peak-hour factor, PHF 0.89 0.89 0.89 0.85 0.85 0.85 0.88 0.88 0.88 0.88 0.88 0.88
Adj. Flow (vph) 225 1691 104 202 491 74 181 1422 1007 914 1282 574
RTOR Reduction (vph) 0 0 75 0 0 50 0 0 0 0 0 222
Lane Group Flow (vph) 225 1691 29 202 491 24 181 1422 1007 914 1282 352
Turn Type Prot Perm Prot Perm Prot pm+ov Prot Perm
Protected Phases 5 2 1 6 3 8 1 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 13.0 33.0 33.0 19.0 39.0 39.0 8.0 32.0 51.0 20.0 44.0 44.0
Effective Green, g (s) 13.0 33.0 33.0 19.0 39.0 39.0 8.0 32.0 51.0 20.0 44.0 44.0
Actuated g/C Ratio 0.11 0.28 0.28 0.16 0.32 0.32 0.07 0.27 0.42 0.17 0.37 0.37
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 372 1398 435 544 1150 514 229 1356 673 572 1865 580
v/s Ratio Prot 0.07 c0.33 0.06 0.14 0.05 0.28 c0.24 c0.27 0.25
v/s Ratio Perm 0.02 0.02 0.40 0.22
v/c Ratio 0.60 1.21 0.07 0.37 0.43 0.05 0.79 1.05 1.50 1.60 0.69 0.61
Uniform Delay, d1 51.0 43.5 32.1 45.2 31.7 27.8 55.2 44.0 34.5 50.0 32.2 30.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.1 101.2 0.3 1.9 1.2 0.2 23.7 38.3 231.1 277.2 2.1 4.7
Delay (s) 58.2 144.7 32.4 47.1 32.9 27.9 78.9 82.3 265.6 327.2 34.3 35.6
Level of Service E F C D C C E F F F C D
Approach Delay (s) 129.3 36.2 152.8 131.2
Approach LOS F D F F

Intersection Summary
HCM Average Control Delay 128.7 HCM Level of Service F
HCM Volume to Capacity ratio 1.42
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 116.9% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
9: Talbert Av & Brookhurst St AM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 225 1691 104 202 491 74 181 1422 1007 914 1282 574
v/c Ratio 0.60 1.21 0.20 0.37 0.43 0.13 0.79 1.05 1.50 1.60 0.69 0.71
Control Delay 58.5 139.5 7.3 47.4 33.2 7.0 79.2 81.0 253.0 310.8 34.5 17.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 58.5 139.5 7.3 47.4 33.2 7.0 79.2 81.0 253.0 310.8 34.5 17.6
Queue Length 50th (ft) 87 ~585 0 73 156 0 72 ~439 ~1081 ~521 305 147
Queue Length 95th (ft) 127 #670 41 104 193 30 #125 #515 #1292 #629 348 272
Internal Link Dist (ft) 1168 465 1306 481
Turn Bay Length (ft) 180 370 180 200 180 150 315 150
Base Capacity (vph) 372 1398 511 544 1150 564 229 1356 673 572 1865 803
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.60 1.21 0.20 0.37 0.43 0.13 0.79 1.05 1.50 1.60 0.69 0.71

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
1: Slater Av & Brookhurst St PM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 160 367 222 566 908 222 338 1980 394 142 1522 188
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 0.97 0.95 1.00 0.97 0.91 1.00 0.97 0.91 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3539 1583 3433 3539 1583 3433 5085 1583 3433 5085 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3539 1583 3433 3539 1583 3433 5085 1583 3433 5085 1583
Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.91 0.91 0.91 0.92 0.92 0.92
Adj. Flow (vph) 182 417 252 643 1032 252 371 2176 433 154 1654 204
RTOR Reduction (vph) 0 0 190 0 0 65 0 0 50 0 0 55
Lane Group Flow (vph) 182 417 62 643 1032 187 371 2176 383 154 1654 149
Turn Type Prot Perm Prot Perm Prot pm+ov Prot Perm
Protected Phases 5 2 1 6 3 8 1 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 9.4 29.3 29.3 19.0 38.9 38.9 15.3 47.7 66.7 8.0 40.4 40.4
Effective Green, g (s) 9.4 29.3 29.3 19.0 38.9 38.9 15.3 47.7 66.7 8.0 40.4 40.4
Actuated g/C Ratio 0.08 0.24 0.24 0.16 0.32 0.32 0.13 0.40 0.56 0.07 0.34 0.34
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 3.0 3.0 2.0 3.0 3.0 2.0 3.0 2.0 2.0 3.0 3.0
Lane Grp Cap (vph) 269 864 387 544 1147 513 438 2021 880 229 1712 533
v/s Ratio Prot 0.05 0.12 c0.19 c0.29 0.11 c0.43 0.07 0.04 c0.33
v/s Ratio Perm 0.04 0.12 0.17 0.09
v/c Ratio 0.68 0.48 0.16 1.18 0.90 0.36 0.85 1.08 0.44 0.67 0.97 0.28
Uniform Delay, d1 53.8 38.9 35.7 50.5 38.7 31.1 51.2 36.2 15.6 54.7 39.1 29.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.2 0.4 0.2 99.6 9.6 0.4 13.5 44.3 0.1 6.0 15.1 1.3
Delay (s) 59.0 39.3 35.9 150.1 48.3 31.5 64.7 80.4 15.7 60.7 54.2 30.4
Level of Service E D D F D C E F B E D C
Approach Delay (s) 42.5 80.0 69.1 52.3
Approach LOS D F E D

Intersection Summary
HCM Average Control Delay 64.5 HCM Level of Service E
HCM Volume to Capacity ratio 1.01
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 85.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
1: Slater Av & Brookhurst St PM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 182 417 252 643 1032 252 371 2176 433 154 1654 204
v/c Ratio 0.68 0.48 0.44 1.18 0.90 0.44 0.85 1.07 0.47 0.67 0.96 0.35
Control Delay 67.0 40.7 6.8 143.6 50.2 21.6 69.1 78.9 8.6 69.8 54.7 20.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 67.0 40.7 6.8 143.6 50.2 21.6 69.1 78.9 8.6 69.8 54.7 20.0
Queue Length 50th (ft) 71 143 0 ~308 394 91 145 ~709 95 61 ~501 69
Queue Length 95th (ft) 108 188 59 #410 468 161 #218 #803 151 #103 #598 137
Internal Link Dist (ft) 1238 588 353 571
Turn Bay Length (ft) 155 230 195 90 150 150 170 115
Base Capacity (vph) 286 914 596 544 1180 592 458 2025 931 229 1714 589
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.64 0.46 0.42 1.18 0.87 0.43 0.81 1.07 0.47 0.67 0.96 0.35

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
9: Talbert Av & Brookhurst St PM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 336 976 194 451 1534 537 211 1481 337 304 1679 415
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 1.00 0.97 0.95 1.00 0.97 0.91 1.00 0.97 0.91 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 5085 1583 3433 3539 1583 3433 5085 1583 3433 5085 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 5085 1583 3433 3539 1583 3433 5085 1583 3433 5085 1583
Peak-hour factor, PHF 0.84 0.84 0.84 0.95 0.95 0.95 0.93 0.93 0.93 0.96 0.96 0.96
Adj. Flow (vph) 400 1162 231 475 1615 565 227 1592 362 317 1749 432
RTOR Reduction (vph) 0 0 110 0 0 137 0 0 3 0 0 141
Lane Group Flow (vph) 400 1162 121 475 1615 428 227 1592 359 317 1749 291
Turn Type Prot Perm Prot Perm Prot pm+ov Prot Perm
Protected Phases 5 2 1 6 3 8 1 7 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 14.0 35.0 35.0 23.0 44.0 44.0 8.0 35.0 58.0 11.0 38.0 38.0
Effective Green, g (s) 14.0 35.0 35.0 23.0 44.0 44.0 8.0 35.0 58.0 11.0 38.0 38.0
Actuated g/C Ratio 0.12 0.29 0.29 0.19 0.37 0.37 0.07 0.29 0.48 0.09 0.32 0.32
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 401 1483 462 658 1298 580 229 1483 765 315 1610 501
v/s Ratio Prot c0.12 0.23 0.14 c0.46 0.07 c0.31 0.09 0.09 c0.34
v/s Ratio Perm 0.08 0.27 0.14 0.18
v/c Ratio 1.00 0.78 0.26 0.72 1.24 0.74 0.99 1.07 0.47 1.01 1.09 0.58
Uniform Delay, d1 53.0 39.0 32.6 45.5 38.0 33.0 56.0 42.5 20.7 54.5 41.0 34.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 44.3 4.2 1.4 6.7 116.6 8.1 57.3 45.9 2.1 52.3 49.8 4.8
Delay (s) 97.3 43.2 34.0 52.2 154.6 41.1 113.2 88.4 22.8 106.8 90.8 39.2
Level of Service F D C D F D F F C F F D
Approach Delay (s) 54.1 112.1 80.1 83.9
Approach LOS D F F F

Intersection Summary
HCM Average Control Delay 85.3 HCM Level of Service F
HCM Volume to Capacity ratio 1.12
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 103.8% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
9: Talbert Av & Brookhurst St PM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 400 1162 231 475 1615 565 227 1592 362 317 1749 432
v/c Ratio 1.00 0.78 0.40 0.72 1.24 0.79 0.99 1.07 0.47 1.01 1.09 0.67
Control Delay 97.5 43.5 13.9 52.6 150.6 29.4 113.5 86.6 14.0 106.7 89.0 23.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 97.5 43.5 13.9 52.6 150.6 29.4 113.5 86.6 14.0 106.7 89.0 23.8
Queue Length 50th (ft) 161 302 44 179 ~819 249 92 ~502 118 ~129 ~557 152
Queue Length 95th (ft)#238 327 97 238 #958 407 #176 #598 174 #225 #654 272
Internal Link Dist (ft) 1168 465 1306 481
Turn Bay Length (ft) 180 370 180 200 180 150 315 150
Base Capacity (vph) 401 1483 572 658 1298 718 229 1483 768 315 1610 643
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.00 0.78 0.40 0.72 1.24 0.79 0.99 1.07 0.47 1.01 1.09 0.67

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
1: Slater Av & Brookhurst St AM Peak Hour

I-405 PA/ED 3/24/2011
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 123 727 544 440 502 72 178 1003 213 163 1828 116
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.91 0.97 0.95 1.00 0.97 0.91 1.00 0.97 0.86
Frt 1.00 0.97 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 3300 1441 3433 3539 1583 3433 5085 1583 3433 6351
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 3300 1441 3433 3539 1583 3433 5085 1583 3433 6351
Peak-hour factor, PHF 0.73 0.73 0.73 0.87 0.87 0.87 0.85 0.85 0.85 0.91 0.91 0.91
Adj. Flow (vph) 168 996 745 506 577 83 209 1180 251 179 2009 127
RTOR Reduction (vph) 0 14 1 0 0 37 0 0 14 0 8 0
Lane Group Flow (vph) 168 1198 528 506 577 46 209 1180 237 179 2128 0
Turn Type Prot pm+ov Prot Perm Prot pm+ov Prot
Protected Phases 5 2 3 1 6 3 8 1 7 4
Permitted Phases 2 6 8
Actuated Green, G (s) 9.2 39.0 47.0 16.0 45.8 45.8 8.0 39.7 55.7 9.3 41.0
Effective Green, g (s) 9.2 39.0 47.0 16.0 45.8 45.8 8.0 39.7 55.7 9.3 41.0
Actuated g/C Ratio 0.08 0.32 0.39 0.13 0.38 0.38 0.07 0.33 0.46 0.08 0.34
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 3.0 2.0 2.0 3.0 3.0 2.0 3.0 2.0 2.0 3.0
Lane Grp Cap (vph) 263 1073 612 458 1351 604 229 1682 735 266 2170
v/s Ratio Prot 0.05 c0.36 c0.06 c0.15 0.16 0.06 0.23 0.04 0.05 c0.34
v/s Ratio Perm 0.31 0.03 0.11
v/c Ratio 0.64 1.12 0.86 1.10 0.43 0.08 0.91 0.70 0.32 0.67 0.98
Uniform Delay, d1 53.8 40.5 33.5 52.0 27.4 23.6 55.7 35.0 20.3 53.9 39.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.03 1.03 1.28 1.00 1.00
Incremental Delay, d2 3.7 65.3 11.6 73.7 0.2 0.1 34.8 2.4 0.1 5.2 15.3
Delay (s) 57.5 105.8 45.1 125.7 27.6 23.7 92.4 38.5 25.9 59.1 54.4
Level of Service E F D F C C F D C E D
Approach Delay (s) 84.7 69.9 43.5 54.7
Approach LOS F E D D

Intersection Summary
HCM Average Control Delay 62.8 HCM Level of Service E
HCM Volume to Capacity ratio 1.05
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 85.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
1: Slater Av & Brookhurst St AM Peak Hour

I-405 PA/ED 3/24/2011
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 168 1212 529 506 577 83 209 1180 251 179 2136
v/c Ratio 0.64 1.12 0.86 1.10 0.43 0.13 0.91 0.70 0.34 0.67 0.98
Control Delay 65.0 102.5 47.0 121.5 28.8 9.8 96.9 39.0 15.4 66.5 54.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 65.0 102.5 47.0 121.5 28.8 9.8 96.9 39.0 15.4 66.5 54.4
Queue Length 50th (ft) 65 ~587 400 ~230 173 11 88 329 64 70 471
Queue Length 95th (ft) 82 #499 409 #322 216 43 #148 367 96 109 #565
Internal Link Dist (ft) 1238 588 353 571
Turn Bay Length (ft) 155 230 195 90 150 150 170
Base Capacity (vph) 286 1086 614 458 1350 641 229 1681 749 286 2177
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.59 1.12 0.86 1.10 0.43 0.13 0.91 0.70 0.34 0.63 0.98

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
34: I-405 NB Off-Ramp & Brookhurst St AM Peak Hour

I-405 PA/ED 3/24/2011
Albert Grover & Associates

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 682 647 747 0 0 2381
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.76 0.91 0.86
Frt 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3433 3610 5085 6408
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3433 3610 5085 6408
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 741 703 812 0 0 2588
RTOR Reduction (vph) 0 89 0 0 0 0
Lane Group Flow (vph) 741 614 812 0 0 2588
Turn Type custom
Protected Phases 8 1 2 6
Permitted Phases 8
Actuated Green, G (s) 43.0 59.0 49.0 69.0
Effective Green, g (s) 43.0 59.0 49.0 69.0
Actuated g/C Ratio 0.36 0.49 0.41 0.58
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1230 1895 2076 3685
v/s Ratio Prot c0.22 0.04 0.16 c0.40
v/s Ratio Perm 0.13
v/c Ratio 0.60 0.32 0.39 0.70
Uniform Delay, d1 31.5 18.4 25.0 18.2
Progression Factor 1.00 1.00 0.49 0.38
Incremental Delay, d2 2.2 0.5 0.5 0.3
Delay (s) 33.7 18.9 12.8 7.3
Level of Service C B B A
Approach Delay (s) 26.5 12.8 7.3
Approach LOS C B A

Intersection Summary
HCM Average Control Delay 13.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 117.6% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
34: I-405 NB Off-Ramp & Brookhurst St AM Peak Hour

I-405 PA/ED 3/24/2011
Albert Grover & Associates

Lane Group WBL WBR NBT SBT
Lane Group Flow (vph) 741 703 812 2588
v/c Ratio 0.60 0.36 0.39 0.70
Control Delay 34.0 12.6 12.9 7.3
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 34.0 12.6 12.9 7.3
Queue Length 50th (ft) 240 97 64 143
Queue Length 95th (ft) 304 132 87 m143
Internal Link Dist (ft) 502 127 349
Turn Bay Length (ft)
Base Capacity (vph) 1230 1979 2076 3685
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.60 0.36 0.39 0.70

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
78: I-405 SB Off-Ramp & Brookhurst St AM Peak Hour

I-405 PA/ED 3/24/2011
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 100 753 0 1514 1684 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.76 0.86 0.91
Frt 1.00 1.00 1.00 1.00
Flt Protected 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3800 3800 6408 5085
Flt Permitted 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3614 4247 6408 5085
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 109 818 0 1646 1830 0
RTOR Reduction (vph) 0 138 0 0 0 0
Lane Group Flow (vph) 109 680 0 1646 1830 0
Turn Type custom
Protected Phases 4 5 2 6
Permitted Phases 4
Actuated Green, G (s) 16.0 37.0 96.0 71.0
Effective Green, g (s) 16.0 37.0 96.0 71.0
Actuated g/C Ratio 0.13 0.31 0.80 0.59
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 507 1231 5126 3009
v/s Ratio Prot 0.03 c0.10 0.26 c0.36
v/s Ratio Perm c0.07
v/c Ratio 0.21 0.55 0.32 0.61
Uniform Delay, d1 46.4 34.6 3.2 15.6
Progression Factor 1.00 1.00 1.03 0.88
Incremental Delay, d2 1.0 1.8 0.0 0.7
Delay (s) 47.4 36.4 3.3 14.4
Level of Service D D A B
Approach Delay (s) 37.7 3.3 14.4
Approach LOS D A B

Intersection Summary
HCM Average Control Delay 15.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 60.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
78: I-405 SB Off-Ramp & Brookhurst St AM Peak Hour

I-405 PA/ED 3/24/2011
Albert Grover & Associates

Lane Group EBL EBR NBT SBT
Lane Group Flow (vph) 109 818 1646 1830
v/c Ratio 0.21 0.60 0.32 0.61
Control Delay 47.6 26.0 3.4 14.5
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 47.6 26.0 3.4 14.5
Queue Length 50th (ft) 39 165 72 343
Queue Length 95th (ft) 67 216 m71 411
Internal Link Dist (ft) 507 704 247
Turn Bay Length (ft)
Base Capacity (vph) 507 1370 5126 3009
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.21 0.60 0.32 0.61

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
9: Talbert Av & Brookhurst St AM Peak Hour

I-405 PA/ED 3/24/2011
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 200 1505 93 172 417 63 159 1251 886 804 1128 505
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.86 0.97 *0.80 1.00 0.97 0.86 0.86 0.97 0.86
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.96 0.85 1.00 0.95
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 6352 3433 4471 1583 3433 4632 1362 3433 6111
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 6352 3433 4471 1583 3433 4632 1362 3433 6111
Peak-hour factor, PHF 0.89 0.89 0.89 0.85 0.85 0.85 0.88 0.88 0.88 0.88 0.88 0.88
Adj. Flow (vph) 225 1691 104 202 491 74 181 1422 1007 914 1282 574
RTOR Reduction (vph) 0 8 0 0 0 56 0 48 1 0 67 0
Lane Group Flow (vph) 225 1787 0 202 491 18 181 1827 553 914 1789 0
Turn Type Prot Prot Perm Prot pm+ov Prot
Protected Phases 5 2 1 6 3 8 1 7 4
Permitted Phases 6 8
Actuated Green, G (s) 9.0 28.0 10.0 29.0 29.0 11.0 42.0 52.0 24.0 55.0
Effective Green, g (s) 9.0 28.0 10.0 29.0 29.0 11.0 42.0 52.0 24.0 55.0
Actuated g/C Ratio 0.08 0.23 0.08 0.24 0.24 0.09 0.35 0.43 0.20 0.46
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 257 1482 286 1080 383 315 1621 590 687 2801
v/s Ratio Prot 0.07 c0.28 0.06 0.11 0.05 c0.39 c0.08 c0.27 0.29
v/s Ratio Perm 0.01 0.33
v/c Ratio 0.88 1.21 0.71 0.45 0.05 0.57 1.13 0.94 1.33 0.64
Uniform Delay, d1 54.9 46.0 53.6 38.8 34.9 52.3 39.0 32.5 48.0 24.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.79 0.73
Incremental Delay, d2 31.5 99.3 13.7 1.4 0.2 7.4 65.7 24.6 156.9 0.9
Delay (s) 86.5 145.3 67.3 40.1 35.1 59.7 104.7 57.0 194.8 19.1
Level of Service F F E D D E F E F B
Approach Delay (s) 138.8 46.8 91.5 77.0
Approach LOS F D F E

Intersection Summary
HCM Average Control Delay 94.1 HCM Level of Service F
HCM Volume to Capacity ratio 1.18
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 95.3% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
9: Talbert Av & Brookhurst St AM Peak Hour

I-405 PA/ED 3/24/2011
Albert Grover & Associates

Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 225 1795 202 491 74 181 1875 554 914 1856
v/c Ratio 0.88 1.21 0.71 0.45 0.17 0.57 1.12 0.94 1.33 0.65
Control Delay 86.8 139.0 67.7 40.4 9.0 60.1 99.2 51.3 189.5 17.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 86.8 139.0 67.7 40.4 9.0 60.1 99.2 51.3 189.5 17.9
Queue Length 50th (ft) 90 ~492 79 135 0 70 ~636 356 ~464 280
Queue Length 95th (ft)#158 #560 113 166 34 106 #711 #482 #577 296
Internal Link Dist (ft) 1168 465 1306 704
Turn Bay Length (ft) 180 380 200 180 530 460
Base Capacity (vph) 257 1489 286 1080 439 315 1670 591 687 2869
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.88 1.21 0.71 0.45 0.17 0.57 1.12 0.94 1.33 0.65

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
1: Slater Av & Brookhurst St PM Peak Hour

I-405 PA/ED 3/24/2011
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 160 367 222 566 908 222 338 1980 394 142 1522 188
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.91 0.97 0.95 1.00 0.97 0.91 1.00 0.97 0.86
Frt 1.00 0.98 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.98
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 3336 1441 3433 3539 1583 3433 5085 1583 3433 6302
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 3336 1441 3433 3539 1583 3433 5085 1583 3433 6302
Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.91 0.91 0.91 0.92 0.92 0.92
Adj. Flow (vph) 182 417 252 643 1032 252 371 2176 433 154 1654 204
RTOR Reduction (vph) 0 7 3 0 0 65 0 0 28 0 18 0
Lane Group Flow (vph) 182 460 199 643 1032 187 371 2176 405 154 1840 0
Turn Type Prot pm+ov Prot Perm Prot pm+ov Prot
Protected Phases 5 2 3 1 6 3 8 1 7 4
Permitted Phases 2 6 8
Actuated Green, G (s) 8.7 23.9 39.2 23.7 38.9 38.9 15.3 48.4 72.1 8.0 41.1
Effective Green, g (s) 8.7 23.9 39.2 23.7 38.9 38.9 15.3 48.4 72.1 8.0 41.1
Actuated g/C Ratio 0.07 0.20 0.33 0.20 0.32 0.32 0.13 0.40 0.60 0.07 0.34
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 3.0 2.0 2.0 3.0 3.0 2.0 3.0 2.0 2.0 3.0
Lane Grp Cap (vph) 249 664 519 678 1147 513 438 2051 951 229 2158
v/s Ratio Prot 0.05 0.14 0.05 c0.19 c0.29 0.11 c0.43 0.08 0.04 c0.29
v/s Ratio Perm 0.09 0.12 0.17
v/c Ratio 0.73 0.69 0.38 0.95 0.90 0.36 0.85 1.06 0.43 0.67 0.85
Uniform Delay, d1 54.5 44.6 31.1 47.5 38.7 31.1 51.2 35.8 12.9 54.7 36.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.96 0.97 0.63 1.00 1.00
Incremental Delay, d2 9.1 3.1 0.2 22.2 9.6 0.4 9.7 35.5 0.1 6.0 4.5
Delay (s) 63.6 47.8 31.3 69.8 48.3 31.5 59.1 70.2 8.1 60.7 41.2
Level of Service E D C E D C E E A E D
Approach Delay (s) 47.2 53.3 59.8 42.7
Approach LOS D D E D

Intersection Summary
HCM Average Control Delay 52.3 HCM Level of Service D
HCM Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 85.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
1: Slater Av & Brookhurst St PM Peak Hour

I-405 PA/ED 3/24/2011
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 182 467 202 643 1032 252 371 2176 433 154 1858
v/c Ratio 0.73 0.70 0.39 0.95 0.90 0.44 0.85 1.06 0.44 0.67 0.85
Control Delay 71.9 49.7 29.9 71.5 50.2 21.6 62.5 69.6 4.9 69.8 41.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 71.9 49.7 29.9 71.5 50.2 21.6 62.5 69.6 4.9 69.8 41.3
Queue Length 50th (ft) 72 180 120 255 394 91 134 ~691 26 61 392
Queue Length 95th (ft)#115 236 187 #351 468 161 #214 #790 65 #103 444
Internal Link Dist (ft) 1238 588 353 571
Turn Bay Length (ft) 155 230 195 90 150 150 170
Base Capacity (vph) 257 702 530 687 1180 592 458 2052 983 229 2176
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.71 0.67 0.38 0.94 0.87 0.43 0.81 1.06 0.44 0.67 0.85

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
34: I-405 NB Off-Ramp & Brookhurst St PM Peak Hour

I-405 PA/ED 3/24/2011
Albert Grover & Associates

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 478 1144 1568 0 0 1883
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.76 0.91 0.86
Frt 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3433 3610 5085 6408
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3433 3610 5085 6408
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 520 1243 1704 0 0 2047
RTOR Reduction (vph) 0 10 0 0 0 0
Lane Group Flow (vph) 520 1233 1704 0 0 2047
Turn Type custom
Protected Phases 8 1 2 6
Permitted Phases 8
Actuated Green, G (s) 23.0 51.0 57.0 89.0
Effective Green, g (s) 23.0 51.0 57.0 89.0
Actuated g/C Ratio 0.19 0.42 0.48 0.74
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 658 1655 2415 4753
v/s Ratio Prot 0.15 c0.17 c0.34 0.32
v/s Ratio Perm 0.17
v/c Ratio 0.79 0.74 0.71 0.43
Uniform Delay, d1 46.2 29.0 24.9 5.9
Progression Factor 1.00 1.00 0.53 0.96
Incremental Delay, d2 9.4 3.1 1.6 0.1
Delay (s) 55.6 32.1 14.9 5.8
Level of Service E C B A
Approach Delay (s) 39.0 14.9 5.8
Approach LOS D B A

Intersection Summary
HCM Average Control Delay 19.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 125.9% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
34: I-405 NB Off-Ramp & Brookhurst St PM Peak Hour

I-405 PA/ED 3/24/2011
Albert Grover & Associates

Lane Group WBL WBR NBT SBT
Lane Group Flow (vph) 520 1243 1704 2047
v/c Ratio 0.79 0.75 0.71 0.43
Control Delay 56.0 29.8 15.0 5.8
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 56.0 29.8 15.0 5.8
Queue Length 50th (ft) 199 335 316 137
Queue Length 95th (ft) 262 407 374 m145
Internal Link Dist (ft) 502 127 349
Turn Bay Length (ft)
Base Capacity (vph) 658 1664 2415 4753
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.79 0.75 0.71 0.43

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
78: I-405 SB Off-Ramp & Brookhurst St PM Peak Hour

I-405 PA/ED 3/24/2011
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 214 789 0 2354 1609 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.76 0.86 0.91
Frt 1.00 1.00 1.00 1.00
Flt Protected 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3800 3800 6408 5085
Flt Permitted 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3614 4247 6408 5085
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 233 858 0 2559 1749 0
RTOR Reduction (vph) 0 137 0 0 0 0
Lane Group Flow (vph) 233 721 0 2559 1749 0
Turn Type custom
Protected Phases 4 5 2 6
Permitted Phases 4
Actuated Green, G (s) 16.0 38.0 96.0 70.0
Effective Green, g (s) 16.0 38.0 96.0 70.0
Actuated g/C Ratio 0.13 0.32 0.80 0.58
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 507 1263 5126 2966
v/s Ratio Prot 0.06 c0.10 0.40 c0.34
v/s Ratio Perm c0.08
v/c Ratio 0.46 0.57 0.50 0.59
Uniform Delay, d1 48.0 34.2 4.0 15.9
Progression Factor 1.00 1.00 1.26 0.83
Incremental Delay, d2 3.0 1.9 0.0 0.8
Delay (s) 51.0 36.1 5.1 14.0
Level of Service D D A B
Approach Delay (s) 39.3 5.1 14.0
Approach LOS D A B

Intersection Summary
HCM Average Control Delay 14.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 56.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
78: I-405 SB Off-Ramp & Brookhurst St PM Peak Hour

I-405 PA/ED 3/24/2011
Albert Grover & Associates

Lane Group EBL EBR NBT SBT
Lane Group Flow (vph) 233 858 2559 1749
v/c Ratio 0.46 0.61 0.50 0.59
Control Delay 51.3 25.8 5.1 14.1
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 51.3 25.8 5.1 14.1
Queue Length 50th (ft) 87 176 180 183
Queue Length 95th (ft) 128 228 m168 218
Internal Link Dist (ft) 507 704 247
Turn Bay Length (ft)
Base Capacity (vph) 507 1400 5126 2966
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.46 0.61 0.50 0.59

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
9: Talbert Av & Brookhurst St PM Peak Hour

I-405 PA/ED 3/24/2011
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 336 976 194 451 1534 537 211 1481 337 304 1679 415
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.86 0.97 *0.80 1.00 0.97 0.86 0.86 0.97 0.86
Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.97
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 6248 3433 4471 1583 3433 4790 1362 3433 6217
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 6248 3433 4471 1583 3433 4790 1362 3433 6217
Peak-hour factor, PHF 0.84 0.84 0.84 0.95 0.95 0.95 0.93 0.93 0.93 0.96 0.96 0.96
Adj. Flow (vph) 400 1162 231 475 1615 565 227 1592 362 317 1749 432
RTOR Reduction (vph) 0 30 0 0 0 98 0 2 3 0 37 0
Lane Group Flow (vph) 400 1363 0 475 1615 468 227 1626 323 317 2144 0
Turn Type Prot Prot Perm Prot pm+ov Prot
Protected Phases 5 2 1 6 3 8 1 7 4
Permitted Phases 6 8
Actuated Green, G (s) 13.0 35.0 20.0 42.0 42.0 8.0 38.0 58.0 11.0 41.0
Effective Green, g (s) 13.0 35.0 20.0 42.0 42.0 8.0 38.0 58.0 11.0 41.0
Actuated g/C Ratio 0.11 0.29 0.17 0.35 0.35 0.07 0.32 0.48 0.09 0.34
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 372 1822 572 1565 554 229 1517 658 315 2124
v/s Ratio Prot c0.12 0.22 0.14 c0.36 0.07 0.34 0.08 c0.09 c0.34
v/s Ratio Perm 0.30 0.16
v/c Ratio 1.08 0.75 0.83 1.03 0.84 0.99 1.07 0.49 1.01 1.01
Uniform Delay, d1 53.5 38.5 48.4 39.0 36.0 56.0 41.0 21.0 54.5 39.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.09 0.86
Incremental Delay, d2 68.2 2.9 13.1 31.4 14.5 57.3 45.0 2.6 47.1 19.9
Delay (s) 121.7 41.4 61.5 70.4 50.5 113.2 86.0 23.6 106.3 54.0
Level of Service F D E E D F F C F D
Approach Delay (s) 59.3 64.6 79.5 60.6
Approach LOS E E E E

Intersection Summary
HCM Average Control Delay 66.0 HCM Level of Service E
HCM Volume to Capacity ratio 1.04
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 92.3% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
9: Talbert Av & Brookhurst St PM Peak Hour

I-405 PA/ED 3/24/2011
Albert Grover & Associates

Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 400 1393 475 1615 565 227 1628 326 317 2181
v/c Ratio 1.08 0.75 0.83 1.03 0.87 0.99 1.07 0.49 1.01 1.01
Control Delay 118.5 40.4 61.9 69.9 41.7 113.5 84.4 15.0 105.6 53.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 118.5 40.4 61.9 69.9 41.7 113.5 84.4 15.0 105.6 53.2
Queue Length 50th (ft)~177 276 185 ~559 313 92 ~543 125 ~120 ~517
Queue Length 95th (ft)#250 292 #263 #669 #525 #176 #647 191 #223 #581
Internal Link Dist (ft) 1168 465 1306 704
Turn Bay Length (ft) 180 380 200 180 530 460
Base Capacity (vph) 372 1852 572 1565 652 229 1519 661 315 2161
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.08 0.75 0.83 1.03 0.87 0.99 1.07 0.49 1.01 1.01

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 45 42 38 42 34 30 34 38 34 42

I‐405 PA/ED ‐ Year 2040 No Build Condition 
Brookhurst Street at I‐405 NB On‐Ramp (SB Brookhurst St)
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Time (Minutes)

AM PEAK HOUR

Arrival Rate

Discharge @ 900 vph/lane

Discharge @ 700 vph/lane

Discharge @ 500 vph/lane

R
am

p
 M

e
te
r 
R
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e 

Arrival (veh/ln) 45 42 38 42 34 30 34 38 34 42

Discharge @ 900 vph/lane 90 90 90 90 90 90 90 90 90 90

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 700 vph/lane 70 70 70 70 70 70 70 70 70 70

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 500 vph/lane 50 50 50 50 50 50 50 50 50 50

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

431 1

(Total of 88% GP and 12% HOV)

Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 26 24 22 24 19 17 19 22 19 24

I‐405 PA/ED ‐ Year 2040 Project Condition 
Brookhurst Street at I‐405 NB On‐Ramp (SB Brookhurst St)
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Time (Minutes)

AM PEAK HOUR

Arrival Rate

Discharge @ 750 vph/lane

Discharge @ 650 vph/lane

Discharge @ 500 vph/lane

R
am

p
 M

e
te
r 
R
at
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Arrival (veh/ln) 26 24 22 24 19 17 19 22 19 24

Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 650 vph/lane 65 65 65 65 65 65 65 65 65 65

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 500 vph/lane 50 50 50 50 50 50 50 50 50 50

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

431 2Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



I‐405 PA/ED ‐ Year 2040 No Build Condition 
Brookhurst Street at I‐405 NB On‐Ramp (NB Brookhurst St)

Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 90 110 90 120 80 110 90 110 80 120

Discharge @ 900 vph/lane 90 90 90 90 90 90 90 90 90 90
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Time (Minutes)

PM PEAK HOUR

Arrival Rate

Discharge @ 900 vph/lane

Discharge @ 850 vph/lane

Discharge @ 800 vph/lane

R
am

p
 M

e
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Discharge @ 900 vph/lane 90 90 90 90 90 90 90 90 90 90

Max Queue (veh) 0 20 20 50 40 60 60 80 70 100

Discharge @ 850 vph/lane 85 85 85 85 85 85 85 85 85 85

Max Queue (veh) 5 30 35 70 65 90 95 120 115 150

Discharge @ 800 vph/lane 80 80 80 80 80 80 80 80 80 80

Max Queue (veh) 10 40 50 90 90 120 130 160 160 200

1000 1Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



I‐405 PA/ED ‐ Year 2040 Project Condition 
Brookhurst Street at I‐405 NB On‐Ramp (NB Brookhurst St)

Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 45 55 45 60 40 55 45 55 40 60

Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75
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Time (Minutes)

PM PEAK HOUR

Arrival Rate

Discharge @ 750 vph/lane

Discharge @ 650 vph/lane

Discharge @ 500 vph/lane

R
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Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 650 vph/lane 65 65 65 65 65 65 65 65 65 65

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 500 vph/lane 50 50 50 50 50 50 50 50 50 50

Max Queue (veh) 0 5 0 10 0 5 0 5 0 10

1000 2Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 124 124 138 138 124 152 152 138 138 152

I‐405 PA/ED ‐ Year 2040 No Build Condition 
Brookhurst Street at I‐405 SB On‐Ramp (SB Brookhurst St)
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Time (Minutes)

AM PEAK HOUR

Arrival Rate

Discharge @ 900 vph/lane

Discharge @ 850 vph/lane

Discharge @ 800 vph/lane

R
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Arrival (veh/ln) 124 124 138 138 124 152 152 138 138 152

Discharge @ 900 vph/lane 90 90 90 90 90 90 90 90 90 90

Max Queue (veh) 34 68 116 164 198 260 322 370 418 480

Discharge @ 850 vph/lane 85 85 85 85 85 85 85 85 85 85

Max Queue (veh) 39 78 131 184 223 290 357 410 463 530

Discharge @ 800 vph/lane 80 80 80 80 80 80 80 80 80 80

Max Queue (veh) 44 88 146 204 248 320 392 450 508 580

1379 1Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 62 62 69 69 62 76 76 69 69 76

I‐405 PA/ED ‐ Year 2040 Project Condition 
Brookhurst Street at I‐405 SB On‐Ramp (SB Brookhurst St)
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Arrival Rate

Discharge @ 750 vph/lane

Discharge @ 700 vph/lane

Discharge @ 650 vph/lane
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Arrival (veh/ln) 62 62 69 69 62 76 76 69 69 76

Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75

Max Queue (veh) 0 0 0 0 0 1 2 0 0 1

Discharge @ 700 vph/lane 70 70 70 70 70 70 70 70 70 70

Max Queue (veh) 0 0 0 0 0 6 12 11 10 16

Discharge @ 650 vph/lane 65 65 65 65 65 65 65 65 65 65

Max Queue (veh) 0 0 4 8 5 16 27 31 35 46

1379 2Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 40 46 58 69 40 75 69 58 46 75

I‐405 PA/ED ‐ Year 2040 No Build Condition 
Brookhurst Street at I‐405 SB On‐Ramp (EB Talbert Ave)
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Discharge @ 750 vph/lane

Discharge @ 650 vph/lane

Discharge @ 500 vph/lane
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Arrival (veh/ln) 40 46 58 69 40 75 69 58 46 75

Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 650 vph/lane 65 65 65 65 65 65 65 65 65 65

Max Queue (veh) 0 0 0 4 0 10 14 7 0 10

Discharge @ 500 vph/lane 50 50 50 50 50 50 50 50 50 50

Max Queue (veh) 0 0 8 27 17 42 61 69 65 90

1152 2Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 40 46 58 69 40 75 69 58 46 75

I‐405 PA/ED ‐ Year 2040 Project Condition 
Brookhurst Street at I‐405 SB On‐Ramp (EB Talbert Ave)
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Arrival Rate

Discharge @ 750 vph/lane

Discharge @ 650 vph/lane

Discharge @ 500 vph/lane
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Arrival (veh/ln) 40 46 58 69 40 75 69 58 46 75

Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 650 vph/lane 65 65 65 65 65 65 65 65 65 65

Max Queue (veh) 0 0 0 4 0 10 14 7 0 10

Discharge @ 500 vph/lane 50 50 50 50 50 50 50 50 50 50

Max Queue (veh) 0 0 8 27 17 42 61 69 65 90

1152 2Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Traffic Signal Warrant Worksheets 
 
 
 
 

 
 
 
 

 
 
 
 
 

 



Signal Warrant - Project Conditions (2020)
Brookhurst Street at I-405 NB Ramps

Study Name : Brookhurst NB Off-Ramp 2020Signal Warrants - Summary

Major Street Approaches Minor Street Approaches

Northbound:   Brookhurst St
Number of Lanes: 2
Approach Speed: 0
Total Approach Volume: 2,277

Eastbound:   
Number of Lanes: 2

Total Approach Volume: 0

Southbound:   Brookhurst St
Number of Lanes: 2
Approach Speed: 0
Total Approach Volume: 4,029

Westbound:   I-405 NB Off Ramp
Number of Lanes: 2

Total Approach Volume: 2,599

Warrant Summary (Urban values apply.)

 Warrant 1 - Eight Hour Vehicular Volumes  ............................................................................................ Not Evaluated

 Warrant 1A - Minimum Vehicular Volume  ......................................................................................... Not Evaluated

 Warrant 1B - Interruption of Continuous Traffic  .............................................................................. Not Evaluated

 Warrant 1 A&B - Combination of Warrants  ...................................................................................... Not Evaluated

 Warrant 2 - Four Hour Volumes  .............................................................................................................. Not Evaluated

 Warrant 3 - Peak Hour  ............................................................................................................................. Satisfied

 Warrant 3A - Peak Hour Delay  ........................................................................................................... Satisfied
Number of hours (8) volumes exceed minimum >= required (1). Delay data not evaluated.

 Warrant 3B - Peak Hour Volumes  ...................................................................................................... Satisfied
Volumes exceed minimums for at least one hour.

 Warrant 4 - Pedestrian Volumes  ............................................................................................................. Not Evaluated

 Warrant 5 - School Crossing  ................................................................................................................... Not Evaluated

 Warrant 6 - Coordinated Signal System  ................................................................................................. Not Satisfied
Nearest coordinated signal (950) is less than 1,000 feet away.

 Warrant 7 - Crash Experience  ................................................................................................................. Not Evaluated

 Warrant 8 - Roadway Network  ................................................................................................................ Not Evaluated



Signal Warrant - Project Conditions (2020)
Brookhurst Street at I-405 NB Ramps

Study Name : Brookhurst NB Off-Ramp 2020Signal Warrants - Summary
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[Urban,  2+ major lanes and 2+ minor lanes curves used]

716

Analysis of 8-Hour Volume Warrants:

Hour Major Higher Minor War-1A War-1B War-1A&B
Begin Total Vol Dir Major Crit Minor Crit Meets? Major Crit Minor Crit Meets? Major Crit Minor Crit Meets?
00:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
01:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
02:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
03:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
04:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
05:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
06:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
07:00 2,990 1,204 WB 600-Yes 200-Yes Both 900-Yes 100-Yes Both 720-Yes 160-Yes Both
08:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
09:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
10:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
11:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
12:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
13:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
14:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
15:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
16:00 3,316 1,395 WB 600-Yes 200-Yes Both 900-Yes 100-Yes Both 720-Yes 160-Yes Both
17:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
18:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
19:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
20:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
21:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
22:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
23:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---



Signal Warrant - Project Conditions (2020)
Brookhurst Street at I-405 SB Ramps

Study Name : Brookhurst SB Off-Ramp 2020Signal Warrants - Summary

Major Street Approaches Minor Street Approaches

Northbound:   Brookhurst St
Number of Lanes: 2
Approach Speed: 0
Total Approach Volume: 3,611

Eastbound:   I-405 SB Off Ramp
Number of Lanes: 2

Total Approach Volume: 1,770

Southbound:   Brookhurst St
Number of Lanes: 2
Approach Speed: 0
Total Approach Volume: 3,064

Westbound:   
Number of Lanes: 2

Total Approach Volume: 0

Warrant Summary (Urban values apply.)

 Warrant 1 - Eight Hour Vehicular Volumes  ............................................................................................ Not Evaluated

 Warrant 1A - Minimum Vehicular Volume  ......................................................................................... Not Evaluated

 Warrant 1B - Interruption of Continuous Traffic  .............................................................................. Not Evaluated

 Warrant 1 A&B - Combination of Warrants  ...................................................................................... Not Evaluated

 Warrant 2 - Four Hour Volumes  .............................................................................................................. Not Evaluated

 Warrant 3 - Peak Hour  ............................................................................................................................. Satisfied

 Warrant 3A - Peak Hour Delay  ........................................................................................................... Satisfied
Number of hours (8) volumes exceed minimum >= required (1). Delay data not evaluated.

 Warrant 3B - Peak Hour Volumes  ...................................................................................................... Satisfied
Volumes exceed minimums for at least one hour.

 Warrant 4 - Pedestrian Volumes  ............................................................................................................. Not Evaluated

 Warrant 5 - School Crossing  ................................................................................................................... Not Evaluated

 Warrant 6 - Coordinated Signal System  ................................................................................................. Not Satisfied
Nearest coordinated signal (900) is less than 1,000 feet away.

 Warrant 7 - Crash Experience  ................................................................................................................. Not Evaluated

 Warrant 8 - Roadway Network  ................................................................................................................ Not Evaluated



Signal Warrant - Project Conditions (2020)
Brookhurst Street at I-405 SB Ramps

Study Name : Brookhurst SB Off-Ramp 2020Signal Warrants - Summary
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[Urban,  2+ major lanes and 2+ minor lanes curves used]

7

16

Analysis of 8-Hour Volume Warrants:

Hour Major Higher Minor War-1A War-1B War-1A&B
Begin Total Vol Dir Major Crit Minor Crit Meets? Major Crit Minor Crit Meets? Major Crit Minor Crit Meets?
00:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
01:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
02:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
03:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
04:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
05:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
06:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
07:00 2,968 820 EB 600-Yes 200-Yes Both 900-Yes 100-Yes Both 720-Yes 160-Yes Both
08:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
09:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
10:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
11:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
12:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
13:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
14:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
15:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
16:00 3,707 950 EB 600-Yes 200-Yes Both 900-Yes 100-Yes Both 720-Yes 160-Yes Both
17:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
18:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
19:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
20:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
21:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
22:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
23:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Magnolia St & Warner Ave Interchange 
Intersection Level of Service Analysis Worksheets
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Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

PM Peak Hour

Existing Condition (Year 2009) Arterial Interchange Analysis and Levels of Service

North/South Street
Agency(s)ID

Location

Traffic Control/

Comments
East/West Street

No. of 

Lanes

AM Peak Hour

Magnolia Street & Warner Avenue Interchange

1 Heil Ave Magnolia St Existing Traffic Signal Westminster ‐‐ ‐‐ ‐‐ 0.75 22.3 C ‐‐ ‐‐ 0.51 16.1 B

2 I‐405 NB On‐Ramp (from SB Magnolia Ave) Magnolia St Unsignalized On‐Ramp Caltrans, Westminster 1.5 3000 218 0.07 ‐‐ ‐‐ 3000 135 0.05 ‐‐ ‐‐

3 I‐405 NB Off‐Ramp (to NB Magnolia Ave) Magnolia St Unsignalized Loop Off‐Ramp Caltrans, Fountain Valley 1 1500 201 0.13 ‐‐ ‐‐ 1500 510 0.34 ‐‐ ‐‐

4 I‐405 NB On‐Ramp (from NB Magnolia Ave) Magnolia St Unsignalized Loop On‐Ramp Caltrans, Fountain Valley 1 1500 562 0.37 ‐‐ ‐‐ 1500 392 0.26 ‐‐ ‐‐

5 I‐405 SB On‐Ramp (from SB Magnolia Ave) Magnolia St Unsignalized Loop On‐Ramp Caltrans, Huntington Beach 1 1500 992 0.66 ‐‐ ‐‐ 1500 340 0.23 ‐‐ ‐‐

6 I‐405 SB Off‐Ramp (to NB & SB Magnolia Ave) Magnolia St Existing Traffic Signal Caltrans, Huntington Beach, Fountain Valley ‐‐ ‐‐ ‐‐ 0.88 23.0 C ‐‐ ‐‐ 0.77 18.0 B

7 Warner Ave Magnolia St Existing Traffic Signal Fountain Valley, Huntington Beach ‐‐ ‐‐ ‐‐ 0.91 45.5 D ‐‐ ‐‐ 0.94 47.6 D

8 Warner Ave I‐405 SB On‐Ramp (from EB Warner Ave) Unsignalized On‐Ramp Caltrans, Fountain Valley 1.5 3000 1342 0.45 ‐‐ ‐‐ 3000 685 0.23 ‐‐ ‐‐

9 Warner Ave I‐405 SB Off‐Ramp (to EB Warner Ave) Unsignalized Loop Off‐Ramp Caltrans, Fountain Valley 1 1500 259 0.17 ‐‐ ‐‐ 1500 537 0.36 ‐‐ ‐‐

10 Warner Ave I‐405 NB Off‐Ramp (to WB Warner Ave) Unsignalized Loop Off‐Ramp Caltrans, Fountain Valley 1 1500 481 0.32 ‐‐ ‐‐ 1500 630 0.42 ‐‐ ‐‐

11 Warner Ave I‐405 NB On‐Ramp (from WB Warner Ave) Unsignalized On‐Ramp Caltrans, Fountain Valley 1.5 3000 500 0.17 ‐‐ ‐‐ 3000 807 0.27 ‐‐ ‐‐

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

Albert Grover and Associates  03/29/2011



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

No Build Condition (Year 2020) Arterial Interchange Analysis and Levels of Service

PM Peak Hour

East/West Street North/South Street
ID

Location

Traffic Control/

Comments
Agency(s)

No. of 

Lanes

AM Peak Hour

Magnolia Street & Warner Avenue Interchange

1 Heil Ave Magnolia St Existing Traffic Signal Westminster ‐‐ ‐‐ ‐‐ 0.82 25.2 C ‐‐ ‐‐ 0.63 18.5 B

2 I‐405 NB On‐Ramp (from SB Magnolia Ave) Magnolia St Unsignalized On‐Ramp Caltrans, Westminster 1.5 3000 258 0.09 ‐‐ ‐‐ 3000 144 0.05 ‐‐ ‐‐

3 I‐405 NB Off‐Ramp (to NB Magnolia Ave) Magnolia St Unsignalized Loop Off‐Ramp Caltrans, Fountain Valley 1 1500 236 0.16 ‐‐ ‐‐ 1500 673 0.45 ‐‐ ‐‐

4 I‐405 NB On‐Ramp (from NB Magnolia Ave) Magnolia St Unsignalized Loop On‐Ramp Caltrans, Fountain Valley 1 1500 602 0.40 ‐‐ ‐‐ 1500 424 0.28 ‐‐ ‐‐

5 I‐405 SB On‐Ramp (from SB Magnolia Ave) Magnolia St Unsignalized Loop On‐Ramp Caltrans, Huntington Beach 1 1500 1059 0.71 ‐‐ ‐‐ 1500 363 0.24 ‐‐ ‐‐

6 I‐405 SB Off‐Ramp (to NB & SB Magnolia Ave) Magnolia St Existing Traffic Signal Caltrans, Huntington Beach, Fountain Valley ‐‐ ‐‐ ‐‐ 0.97 36.7 D ‐‐ ‐‐ 0.83 16.7 B

7 Warner Ave Magnolia St Existing Traffic Signal Fountain Valley, Huntington Beach ‐‐ ‐‐ ‐‐ 0.98 53.1 D ‐‐ ‐‐ 1.01 53.8 F*

8 Warner Ave I‐405 SB On‐Ramp (from EB Warner Ave) Unsignalized On‐Ramp Caltrans, Fountain Valley 1.5 3000 1391 0.46 ‐‐ ‐‐ 3000 732 0.24 ‐‐ ‐‐

9 Warner Ave I‐405 SB Off‐Ramp (to EB Warner Ave) Unsignalized Loop Off‐Ramp Caltrans, Fountain Valley 1 1500 522 0.35 ‐‐ ‐‐ 1500 574 0.38 ‐‐ ‐‐

10 Warner Ave I‐405 NB Off‐Ramp (to WB Warner Ave) Unsignalized Loop Off‐Ramp Caltrans, Fountain Valley 1 1500 505 0.34 ‐‐ ‐‐ 1500 781 0.52 ‐‐ ‐‐

11 Warner Ave I‐405 NB On‐Ramp (from WB Warner Ave) Unsignalized On‐Ramp Caltrans, Fountain Valley 1.5 3000 534 0.18 ‐‐ ‐‐ 3000 856 0.29 ‐‐ ‐‐

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

3.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

Albert Grover and Associates  12/15/2010



Capacity Volume
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Average 

Delay 

(sec)

LOS Capacity Volume
Volume/
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Average 
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LOS

Project Condition (Year 2020) Arterial Interchange Analysis and Levels of Service

ID

Location

Traffic Control/

Comments
Agency(s)

No. of 

Lanes

AM Peak Hour PM Peak Hour

East/West Street North/South Street

Magnolia Street & Warner Avenue Interchange

1 Heil Ave Magnolia St Existing Traffic Signal Westminster ‐‐ ‐‐ ‐‐ 0.83 25.5 C ‐‐ ‐‐ 0.65 18.9 B

2 I‐405 NB On‐Ramp (from SB Magnolia Ave) Magnolia St Unsignalized On‐Ramp Caltrans, Westminster 1.5 3000 258 0.09 ‐‐ ‐‐ 3000 144 0.05 ‐‐ ‐‐

3 I‐405 NB Off‐Ramp (to NB Magnolia Ave) Magnolia St Unsignalized Loop Off‐Ramp Caltrans, Fountain Valley 1 1500 236 0.16 ‐‐ ‐‐ 1500 673 0.45 ‐‐ ‐‐

4 I‐405 NB On‐Ramp (from NB Magnolia Ave) Magnolia St Unsignalized Loop On‐Ramp Caltrans, Fountain Valley 1 1500 602 0.40 ‐‐ ‐‐ 1500 424 0.28 ‐‐ ‐‐

5 I‐405 SB On‐Ramp (from SB Magnolia Ave) Magnolia St Unsignalized Loop On‐Ramp Caltrans, Huntington Beach 1 1500 1059 0.71 ‐‐ ‐‐ 1500 363 0.24 ‐‐ ‐‐

6 I‐405 SB Off‐Ramp (to NB & SB Magnolia Ave) Magnolia St Existing Traffic Signal Caltrans, Huntington Beach, Fountain Valley ‐‐ ‐‐ ‐‐ 0.99 38.7 D ‐‐ ‐‐ 0.83 16.4 B

7 Warner Ave Magnolia St Existing Traffic Signal Fountain Valley, Huntington Beach ‐‐ ‐‐ ‐‐ 0.99 53.3 D ‐‐ ‐‐ 1.02 55.4 F*

8 Warner Ave I‐405 SB On‐Ramp (from EB Warner Ave) Unsignalized On‐Ramp Caltrans, Fountain Valley 1.5 3000 1391 0.46 ‐‐ ‐‐ 3000 732 0.24 ‐‐ ‐‐

9 Warner Ave I‐405 SB Off‐Ramp (to EB Warner Ave) Unsignalized Loop Off‐Ramp Caltrans, Fountain Valley 1 1500 522 0.35 ‐‐ ‐‐ 1500 574 0.38 ‐‐ ‐‐

10 Warner Ave I‐405 NB Off‐Ramp (to WB Warner Ave) Unsignalized Loop Off‐Ramp Caltrans, Fountain Valley 1 1500 505 0.34 ‐‐ ‐‐ 1500 781 0.52 ‐‐ ‐‐

11 Warner Ave I‐405 NB On‐Ramp (from WB Warner Ave) Unsignalized On‐Ramp Caltrans, Fountain Valley 1.5 3000 534 0.18 ‐‐ ‐‐ 3000 856 0.29 ‐‐ ‐‐

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

3.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

Albert Grover and Associates  03/29/2010



Capacity Volume
Volume/

Capacity
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Delay 

(sec)

LOS Capacity Volume
Volume/
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Average 

Delay 

(sec)

LOS

AM Peak Hour PM Peak Hour

Project Condition ‐ with Improvements (Year 2020) Arterial Interchange Analysis and Levels of Service

North/South Street
Agency(s)ID

Location

Traffic Control/

Comments
East/West Street

No. of 

Lanes

Magnolia Street & Warner Avenue Interchange

1 Heil Ave Magnolia St Existing Traffic Signal Westminster ‐‐ ‐‐ ‐‐ 0.83 26.7 C ‐‐ ‐‐ 0.65 18.4 B

2 I‐405 NB On‐Ramp (from SB Magnolia Ave) Magnolia St Unsignalized On‐Ramp Caltrans, Westminster 1 1500 258 0.17 ‐‐ ‐‐ 1500 144 0.10 ‐‐ ‐‐

3 I‐405 NB Off‐Ramp (to NB Magnolia Ave) Magnolia St Proposed Traffic Signal Caltrans, Fountain Valley ‐‐ ‐‐ ‐‐ 0.47 1.3 A ‐‐ ‐‐ 0.70 6.1 A

4 I‐405 NB On‐Ramp (from NB Magnolia Ave) Magnolia St Part of Proposed Traffic Signal Caltrans, Fountain Valley ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

5 I‐405 SB On‐Ramp (from SB Magnolia Ave) Magnolia St Part of Proposed Traffic Signal Caltrans, Huntington Beach ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

6 I‐405 SB Off‐Ramp (to NB & SB Magnolia Ave) Magnolia St Existing Traffic Signal Caltrans, Huntington Beach, Fountain Valley ‐‐ ‐‐ ‐‐ 0.77 9.6 A ‐‐ ‐‐ 0.71 10.9 B

7 Warner Ave Magnolia St Existing Traffic Signal Fountain Valley, Huntington Beach ‐‐ ‐‐ ‐‐ 0.86 46.0 D ‐‐ ‐‐ 0.88 43.8 D

8 Warner Ave I‐405 SB On‐Ramp (from EB Warner Ave) Unsignalized On‐Ramp Caltrans, Fountain Valley 2 3000 1391 0.46 ‐‐ ‐‐ 3000 732 0.24 ‐‐ ‐‐

9 Warner Ave I‐405 SB Off‐Ramp (to EB Warner Ave) Unsignalized Loop Off‐Ramp Caltrans, Fountain Valley 1 1500 522 0.35 ‐‐ ‐‐ 1500 574 0.38 ‐‐ ‐‐

10 Warner Ave I‐405 NB Off‐Ramp (to WB Warner Ave) Unsignalized Loop Off‐Ramp Caltrans, Fountain Valley 1 1500 505 0.34 ‐‐ ‐‐ 1500 781 0.52 ‐‐ ‐‐

11 Warner Ave I‐405 NB On‐Ramp (from WB Warner Ave) Unsignalized On‐Ramp Caltrans, Fountain Valley 2 3000 534 0.18 ‐‐ ‐‐ 3000 856 0.29 ‐‐ ‐‐

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

Albert Grover and Associates  03/29/2011



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

No Build Condition (Year 2040) Arterial Interchange Analysis and Levels of Service

PM Peak Hour

East/West Street North/South Street
ID

Location

Traffic Control/

Comments
Agency(s)

No. of 

Lanes

AM Peak Hour

Magnolia Street & Warner Avenue Interchange

1 Heil Ave Magnolia St Existing Traffic Signal Westminster ‐‐ ‐‐ ‐‐ 0.87 28.7 C ‐‐ ‐‐ 0.71 20.3 C

2 I‐405 NB On‐Ramp (from SB Magnolia Ave) Magnolia St Unsignalized On‐Ramp Caltrans, Westminster 1.5 3000 284 0.09 ‐‐ ‐‐ 3000 150 0.05 ‐‐ ‐‐

3 I‐405 NB Off‐Ramp (to NB Magnolia Ave) Magnolia St Unsignalized Loop Off‐Ramp Caltrans, Fountain Valley 1 1500 259 0.17 ‐‐ ‐‐ 1500 777 0.52 ‐‐ ‐‐

4 I‐405 NB On‐Ramp (from NB Magnolia Ave) Magnolia St Unsignalized Loop On‐Ramp Caltrans, Fountain Valley 1 1500 627 0.42 ‐‐ ‐‐ 1500 445 0.30 ‐‐ ‐‐

5 I‐405 SB On‐Ramp (from SB Magnolia Ave) Magnolia St Unsignalized Loop On‐Ramp Caltrans, Huntington Beach 1 1500 1102 0.73 ‐‐ ‐‐ 1500 378 0.25 ‐‐ ‐‐

6 I‐405 SB Off‐Ramp (to NB & SB Magnolia Ave) Magnolia St Existing Traffic Signal Caltrans, Huntington Beach, Fountain Valley ‐‐ ‐‐ ‐‐ 1.02 37.8 F* ‐‐ ‐‐ 0.88 20.2 C

7 Warner Ave Magnolia St Existing Traffic Signal Fountain Valley, Huntington Beach ‐‐ ‐‐ ‐‐ 1.00 62.6 F* ‐‐ ‐‐ 1.07 63.0 F*

8 Warner Ave I‐405 SB On‐Ramp (from EB Warner Ave) Unsignalized On‐Ramp Caltrans, Fountain Valley 1.5 3000 1423 0.47 ‐‐ ‐‐ 3000 762 0.25 ‐‐ ‐‐

9 Warner Ave I‐405 SB Off‐Ramp (to EB Warner Ave) Unsignalized Loop Off‐Ramp Caltrans, Fountain Valley 1 1500 690 0.46 ‐‐ ‐‐ 1500 597 0.40 ‐‐ ‐‐

10 Warner Ave I‐405 NB Off‐Ramp (to WB Warner Ave) Unsignalized Loop Off‐Ramp Caltrans, Fountain Valley 1 1500 520 0.35 ‐‐ ‐‐ 1500 878 0.59 ‐‐ ‐‐

11 Warner Ave I‐405 NB On‐Ramp (from WB Warner Ave) Unsignalized On‐Ramp Caltrans, Fountain Valley 1.5 3000 556 0.19 ‐‐ ‐‐ 3000 888 0.30 ‐‐ ‐‐

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

3.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

Albert Grover and Associates  12/15/2010



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

Project Condition (Year 2040) Arterial Interchange Analysis and Levels of Service

ID

Location

Traffic Control/

Comments
Agency(s)

No. of 

Lanes

AM Peak Hour PM Peak Hour

East/West Street North/South Street

Magnolia Street & Warner Avenue Interchange

1 Heil Ave Magnolia St Existing Traffic Signal Westminster ‐‐ ‐‐ ‐‐ 0.89 32.1 C ‐‐ ‐‐ 0.78 22.4 C

2 I‐405 NB On‐Ramp (from SB Magnolia Ave) Magnolia St Unsignalized On‐Ramp Caltrans, Westminster 1.5 3000 284 0.09 ‐‐ ‐‐ 3000 150 0.05 ‐‐ ‐‐

3 I‐405 NB Off‐Ramp (to NB Magnolia Ave) Magnolia St Unsignalized Loop Off‐Ramp Caltrans, Fountain Valley 1 1500 259 0.17 ‐‐ ‐‐ 1500 777 0.52 ‐‐ ‐‐

4 I‐405 NB On‐Ramp (from NB Magnolia Ave) Magnolia St Unsignalized Loop On‐Ramp Caltrans, Fountain Valley 1 1500 627 0.42 ‐‐ ‐‐ 1500 445 0.30 ‐‐ ‐‐

5 I‐405 SB On‐Ramp (from SB Magnolia Ave) Magnolia St Unsignalized Loop On‐Ramp Caltrans, Huntington Beach 1 1500 1102 0.73 ‐‐ ‐‐ 1500 378 0.25 ‐‐ ‐‐

6 I‐405 SB Off‐Ramp (to NB & SB Magnolia Ave) Magnolia St Existing Traffic Signal Caltrans, Huntington Beach, Fountain Valley ‐‐ ‐‐ ‐‐ 1.15 70.4 F* ‐‐ ‐‐ 0.95 25.9 C

7 Warner Ave Magnolia St Existing Traffic Signal Fountain Valley, Huntington Beach ‐‐ ‐‐ ‐‐ 1.03 62.5 F* ‐‐ ‐‐ 1.12 75.4 F*

8 Warner Ave I‐405 SB On‐Ramp (from EB Warner Ave) Unsignalized On‐Ramp Caltrans, Fountain Valley 1.5 3000 1423 0.47 ‐‐ ‐‐ 3000 762 0.25 ‐‐ ‐‐

9 Warner Ave I‐405 SB Off‐Ramp (to EB Warner Ave) Unsignalized Loop Off‐Ramp Caltrans, Fountain Valley 1 1500 690 0.46 ‐‐ ‐‐ 1500 597 0.40 ‐‐ ‐‐

10 Warner Ave I‐405 NB Off‐Ramp (to WB Warner Ave) Unsignalized Loop Off‐Ramp Caltrans, Fountain Valley 1 1500 520 0.35 ‐‐ ‐‐ 1500 878 0.59 ‐‐ ‐‐

11 Warner Ave I‐405 NB On‐Ramp (from WB Warner Ave) Unsignalized On‐Ramp Caltrans, Fountain Valley 1.5 3000 556 0.19 ‐‐ ‐‐ 3000 888 0.30 ‐‐ ‐‐

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

3.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

Albert Grover and Associates  12/15/2010



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

AM Peak Hour PM Peak Hour

Project Condition ‐ with Improvements (Year 2040) Arterial Interchange Analysis and Levels of Service

North/South Street
Agency(s)ID

Location

Traffic Control/

Comments
East/West Street

No. of 

Lanes

Magnolia Street & Warner Avenue Interchange

1 Heil Ave Magnolia St Existing Traffic Signal Westminster ‐‐ ‐‐ ‐‐ 0.89 33.0 C ‐‐ ‐‐ 0.78 22.3 C

2 I‐405 NB On‐Ramp (from SB Magnolia Ave) Magnolia St Unsignalized On‐Ramp Caltrans, Westminster 1 1500 284 0.19 ‐‐ ‐‐ 1500 150 0.10 ‐‐ ‐‐

3 I‐405 NB Off‐Ramp (to NB Magnolia Ave) Magnolia St Proposed Traffic Signal Caltrans, Fountain Valley ‐‐ ‐‐ ‐‐ 0.52 1.3 A ‐‐ ‐‐ 0.82 10.3 B

4 I‐405 NB On‐Ramp (from NB Magnolia Ave) Magnolia St Part of Proposed Traffic Signal Caltrans, Fountain Valley ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

5 I‐405 SB On‐Ramp (from SB Magnolia Ave) Magnolia St Part of Proposed Traffic Signal Caltrans, Huntington Beach ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

6 I‐405 SB Off‐Ramp (to NB & SB Magnolia Ave) Magnolia St Existing Traffic Signal Caltrans, Huntington Beach, Fountain Valley ‐‐ ‐‐ ‐‐ 0.85 11.7 B ‐‐ ‐‐ 0.80 20.7 C

7 Warner Ave Magnolia St Existing Traffic Signal Fountain Valley, Huntington Beach ‐‐ ‐‐ ‐‐ 0.99 54.4 D ‐‐ ‐‐ 1.01 58.9 F*

8 Warner Ave I‐405 SB On‐Ramp (from EB Warner Ave) Unsignalized On‐Ramp Caltrans, Fountain Valley 2 3000 1423 0.47 ‐‐ ‐‐ 3000 762 0.25 ‐‐ ‐‐

9 Warner Ave I‐405 SB Off‐Ramp (to EB Warner Ave) Unsignalized Loop Off‐Ramp Caltrans, Fountain Valley 1 1500 690 0.46 ‐‐ ‐‐ 1500 597 0.40 ‐‐ ‐‐

10 Warner Ave I‐405 NB Off‐Ramp (to WB Warner Ave) Unsignalized Loop Off‐Ramp Caltrans, Fountain Valley 1 1500 520 0.35 ‐‐ ‐‐ 1500 878 0.59 ‐‐ ‐‐

11 Warner Ave I‐405 NB On‐Ramp (from WB Warner Ave) Unsignalized On‐Ramp Caltrans, Fountain Valley 2 3000 556 0.19 ‐‐ ‐‐ 3000 888 0.30 ‐‐ ‐‐

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

3.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

Albert Grover and Associates  03/29/2011
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HCM Analysis & Queuing Existing Conditions (Year 2009)
1: Heil Av & Magnolia St AM Peak Hour

I-405 PA/ED 12/3/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 26 19 108 227 28 57 42 787 76 66 1935 28
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frt 1.00 0.85 1.00 1.00 0.85 1.00 0.99 1.00 1.00
Flt Protected 0.97 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1811 1583 1770 1863 1583 1770 5018 1770 5074
Flt Permitted 0.84 1.00 0.71 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1573 1583 1322 1863 1583 1770 5018 1770 5074
Peak-hour factor, PHF 0.62 0.62 0.62 0.77 0.77 0.77 0.93 0.93 0.93 0.90 0.90 0.90
Adj. Flow (vph) 42 31 174 295 36 74 45 846 82 73 2150 31
RTOR Reduction (vph) 0 0 102 0 0 55 0 8 0 0 1 0
Lane Group Flow (vph) 0 73 72 295 36 19 45 920 0 73 2180 0
Turn Type Perm Perm Perm Perm Prot Prot
Protected Phases 2 6 3 8 7 4
Permitted Phases 2 2 6 6
Actuated Green, G (s) 30.7 30.7 30.7 30.7 30.7 6.4 70.0 7.3 70.9
Effective Green, g (s) 30.7 30.7 30.7 30.7 30.7 6.4 70.0 7.3 70.9
Actuated g/C Ratio 0.26 0.26 0.26 0.26 0.26 0.05 0.58 0.06 0.59
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 1.5 3.0 1.5 3.0
Lane Grp Cap (vph) 402 405 338 477 405 94 2927 108 2998
v/s Ratio Prot 0.02 c0.03 0.18 0.04 c0.43
v/s Ratio Perm 0.05 0.05 c0.22 0.01
v/c Ratio 0.18 0.18 0.87 0.08 0.05 0.48 0.31 0.68 0.73
Uniform Delay, d1 34.8 34.8 42.8 33.9 33.6 55.2 12.8 55.2 17.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.73 0.56 1.00 1.00
Incremental Delay, d2 0.1 0.1 20.6 0.0 0.0 1.3 0.3 12.4 1.6
Delay (s) 34.9 34.9 63.4 33.9 33.6 41.5 7.4 67.6 19.2
Level of Service C C E C C D A E B
Approach Delay (s) 34.9 55.3 9.0 20.8
Approach LOS C E A C

Intersection Summary
HCM Average Control Delay 22.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 70.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Conditions (Year 2009)
1: Heil Av & Magnolia St AM Peak Hour

I-405 PA/ED 12/3/2010
Albert Grover & Associates

Lane Group EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 73 174 295 36 74 45 928 73 2181
v/c Ratio 0.18 0.34 0.87 0.08 0.16 0.42 0.31 0.60 0.72
Control Delay 33.6 10.5 67.2 31.1 7.4 50.8 8.0 73.8 20.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 33.6 10.5 67.2 31.1 7.4 50.8 8.0 73.8 20.8
Queue Length 50th (ft) 44 22 218 21 0 30 41 56 442
Queue Length 95th (ft) 51 24 245 37 23 m65 117 106 586
Internal Link Dist (ft) 892 853 192 668
Turn Bay Length (ft) 150 120 170
Base Capacity (vph) 512 607 429 605 564 118 2968 149 3032
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.14 0.29 0.69 0.06 0.13 0.38 0.31 0.49 0.72

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Existing Conditions (Year 2009)
6: I-405 SB Off-Ramp & Magnolia St AM Peak Hour

I-405 PA/ED 12/3/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 32 487 0 1263 1027 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.88 0.95 0.95
Frt 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 2787 3539 1863
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 2787 3539 1863
Peak-hour factor, PHF 0.87 0.87 0.92 0.95 0.87 0.87
Adj. Flow (vph) 37 560 0 1329 1180 0
RTOR Reduction (vph) 0 199 0 0 0 0
Lane Group Flow (vph) 37 361 0 1329 1180 0
Turn Type Perm
Protected Phases 8 6 2
Permitted Phases 8
Actuated Green, G (s) 8.0 8.0 44.0 44.0
Effective Green, g (s) 8.0 8.0 44.0 44.0
Actuated g/C Ratio 0.13 0.13 0.73 0.73
Clearance Time (s) 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 236 372 2595 1366
v/s Ratio Prot 0.02 0.38 c0.63
v/s Ratio Perm c0.13
v/c Ratio 0.16 0.97 0.51 0.86
Uniform Delay, d1 23.0 25.9 3.4 5.8
Progression Factor 1.00 1.00 2.92 1.93
Incremental Delay, d2 1.4 39.6 0.5 5.8
Delay (s) 24.4 65.5 10.5 17.0
Level of Service C E B B
Approach Delay (s) 62.9 10.5 17.0
Approach LOS E B B

Intersection Summary
HCM Average Control Delay 23.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 63.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Conditions (Year 2009)
6: I-405 SB Off-Ramp & Magnolia St AM Peak Hour

I-405 PA/ED 12/3/2010
Albert Grover & Associates

Lane Group EBL EBR NBT SBT
Lane Group Flow (vph) 37 560 1329 1180
v/c Ratio 0.16 0.98 0.51 0.86
Control Delay 24.9 52.1 10.6 18.1
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 24.9 52.1 10.6 18.1
Queue Length 50th (ft) 12 68 405 396
Queue Length 95th (ft) 34 #161 473 502
Internal Link Dist (ft) 653 1074 101
Turn Bay Length (ft)
Base Capacity (vph) 236 571 2595 1366
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.16 0.98 0.51 0.86

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Analysis & Queuing Existing Conditions (Year 2009)
7: Warner Av & Magnolia St AM Peak Hour

I-405 PA/ED 12/3/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 232 1872 52 143 900 55 93 969 287 333 989 122
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.86 0.97 0.91 1.00 1.00 0.91 0.97 0.95 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 6382 3433 5085 1583 1770 4911 3433 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 6382 3433 5085 1583 1770 4911 3433 3539 1583
Peak-hour factor, PHF 0.91 0.91 0.91 0.87 0.87 0.87 0.98 0.98 0.98 0.81 0.81 0.81
Adj. Flow (vph) 255 2057 57 164 1034 63 95 989 293 411 1221 151
RTOR Reduction (vph) 0 3 0 0 0 43 0 44 0 0 0 44
Lane Group Flow (vph) 255 2111 0 164 1034 20 95 1238 0 411 1221 107
Turn Type Prot Prot Perm Prot Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 6
Actuated Green, G (s) 10.8 41.2 7.8 38.2 38.2 7.9 38.5 16.5 47.1 47.1
Effective Green, g (s) 10.8 41.2 7.8 38.2 38.2 7.9 38.5 16.5 47.1 47.1
Actuated g/C Ratio 0.09 0.34 0.06 0.32 0.32 0.07 0.32 0.14 0.39 0.39
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 4.0 2.0 4.0 4.0 2.0 4.0 2.0 4.0 4.0
Lane Grp Cap (vph) 309 2191 223 1619 504 117 1576 472 1389 621
v/s Ratio Prot c0.07 c0.33 0.05 0.20 0.05 0.25 c0.12 c0.34
v/s Ratio Perm 0.01 0.07
v/c Ratio 0.83 0.96 0.74 0.64 0.04 0.81 0.79 0.87 0.88 0.17
Uniform Delay, d1 53.7 38.7 55.1 35.0 28.2 55.3 37.0 50.7 33.8 23.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.99 0.98
Incremental Delay, d2 15.5 12.3 10.3 1.9 0.1 31.8 4.0 7.8 3.9 0.3
Delay (s) 69.2 51.0 65.4 36.9 28.4 87.1 41.0 55.8 37.4 23.6
Level of Service E D E D C F D E D C
Approach Delay (s) 53.0 40.2 44.2 40.4
Approach LOS D D D D

Intersection Summary
HCM Average Control Delay 45.5 HCM Level of Service D
HCM Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 80.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Conditions (Year 2009)
7: Warner Av & Magnolia St AM Peak Hour

I-405 PA/ED 12/3/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT SBR
Lane Group Flow (vph) 255 2114 164 1034 63 95 1282 411 1221 151
v/c Ratio 0.83 0.96 0.73 0.64 0.12 0.82 0.79 0.87 0.88 0.23
Control Delay 75.9 51.3 74.2 37.2 7.7 100.8 39.5 58.4 37.8 13.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 75.9 51.3 74.2 37.2 7.7 100.8 39.5 58.4 37.8 13.0
Queue Length 50th (ft) 101 465 65 250 0 74 316 162 480 39
Queue Length 95th (ft)#167 #554 #106 288 30 #171 376 m184 463 m45
Internal Link Dist (ft) 1269 500 1233 1074
Turn Bay Length (ft) 240 180 160 200 130
Base Capacity (vph) 315 2192 229 1620 547 118 1622 486 1390 665
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.81 0.96 0.72 0.64 0.12 0.81 0.79 0.85 0.88 0.23

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing Existing Condition (Year 2009)
1: Heil Av & Magnolia St PM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 28 33 72 127 37 79 80 1272 205 51 852 23
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frt 1.00 0.85 1.00 1.00 0.85 1.00 0.98 1.00 1.00
Flt Protected 0.98 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1821 1583 1770 1863 1583 1770 4980 1770 5065
Flt Permitted 0.86 1.00 0.68 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1600 1583 1258 1863 1583 1770 4980 1770 5065
Peak-hour factor, PHF 0.75 0.75 0.75 0.82 0.82 0.82 0.97 0.97 0.97 0.89 0.89 0.89
Adj. Flow (vph) 37 44 96 155 45 96 82 1311 211 57 957 26
RTOR Reduction (vph) 0 0 81 0 0 81 0 12 0 0 2 0
Lane Group Flow (vph) 0 81 15 155 45 15 82 1510 0 57 981 0
Turn Type Perm Perm Perm Perm Prot Prot
Protected Phases 2 6 3 8 7 4
Permitted Phases 2 2 6 6
Actuated Green, G (s) 18.7 18.7 18.7 18.7 18.7 8.4 82.4 6.9 80.9
Effective Green, g (s) 18.7 18.7 18.7 18.7 18.7 8.4 82.4 6.9 80.9
Actuated g/C Ratio 0.16 0.16 0.16 0.16 0.16 0.07 0.69 0.06 0.67
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 1.5 3.0 1.5 3.0
Lane Grp Cap (vph) 249 247 196 290 247 124 3420 102 3415
v/s Ratio Prot 0.02 c0.05 c0.30 0.03 0.19
v/s Ratio Perm 0.05 0.01 c0.12 0.01
v/c Ratio 0.33 0.06 0.79 0.16 0.06 0.66 0.44 0.56 0.29
Uniform Delay, d1 45.0 43.2 48.8 43.8 43.2 54.4 8.5 55.1 7.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.03 0.68 1.00 1.00
Incremental Delay, d2 0.3 0.0 18.1 0.1 0.0 8.8 0.4 3.7 0.2
Delay (s) 45.3 43.2 66.8 43.9 43.2 64.8 6.2 58.8 8.1
Level of Service D D E D D E A E A
Approach Delay (s) 44.2 55.7 9.1 10.9
Approach LOS D E A B

Intersection Summary
HCM Average Control Delay 16.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 56.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Condition (Year 2009)
1: Heil Av & Magnolia St PM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Lane Group EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 81 96 155 45 96 82 1522 57 983
v/c Ratio 0.33 0.29 0.79 0.16 0.29 0.59 0.44 0.50 0.28
Control Delay 46.6 10.1 75.0 42.3 10.1 69.3 6.7 68.1 9.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 46.6 10.1 75.0 42.3 10.1 69.3 6.7 68.1 9.2
Queue Length 50th (ft) 57 0 117 31 0 65 89 43 105
Queue Length 95th (ft) 80 26 161 55 35 m93 264 84 169
Internal Link Dist (ft) 605 504 192 471
Turn Bay Length (ft) 150 120 170
Base Capacity (vph) 440 505 346 512 505 236 3464 192 3450
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.18 0.19 0.45 0.09 0.19 0.35 0.44 0.30 0.28

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Existing Condition (Year 2009)
6: I-405 SB Off-Ramp & Magnolia St PM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 240 844 0 1346 650 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.88 0.95 0.95
Frt 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 2787 3539 3539
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 2787 3539 3539
Peak-hour factor, PHF 0.90 0.90 0.93 0.93 0.90 0.90
Adj. Flow (vph) 267 938 0 1447 722 0
RTOR Reduction (vph) 0 225 0 0 0 0
Lane Group Flow (vph) 267 713 0 1447 722 0
Turn Type Perm
Protected Phases 8 6 2
Permitted Phases 8
Actuated Green, G (s) 18.6 18.6 33.4 33.4
Effective Green, g (s) 18.6 18.6 33.4 33.4
Actuated g/C Ratio 0.31 0.31 0.56 0.56
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 549 864 1970 1970
v/s Ratio Prot 0.15 c0.41 0.20
v/s Ratio Perm c0.26
v/c Ratio 0.49 0.83 0.73 0.37
Uniform Delay, d1 16.8 19.2 10.0 7.4
Progression Factor 1.00 1.00 1.75 0.73
Incremental Delay, d2 0.7 6.5 1.7 0.5
Delay (s) 17.5 25.7 19.1 5.9
Level of Service B C B A
Approach Delay (s) 23.9 19.1 5.9
Approach LOS C B A

Intersection Summary
HCM Average Control Delay 18.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 105.6% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Condition (Year 2009)
6: I-405 SB Off-Ramp & Magnolia St PM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Lane Group EBL EBR NBT SBT
Lane Group Flow (vph) 267 938 1447 722
v/c Ratio 0.49 0.86 0.74 0.37
Control Delay 19.8 22.1 20.1 6.2
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 19.8 22.1 20.1 6.2
Queue Length 50th (ft) 74 112 412 62
Queue Length 95th (ft) 133 #224 m498 75
Internal Link Dist (ft) 678 1074 101
Turn Bay Length (ft)
Base Capacity (vph) 590 1146 1967 1967
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.45 0.82 0.74 0.37

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Existing Condition (Year 2009)
7: Warner Av & Magnolia St PM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 258 1235 75 182 1434 120 149 977 188 207 1123 169
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.86 0.97 0.91 1.00 1.00 0.91 0.97 0.95 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.98 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 6353 3433 5085 1583 1770 4962 3433 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 6353 3433 5085 1583 1770 4962 3433 3539 1583
Peak-hour factor, PHF 0.89 0.89 0.89 0.94 0.94 0.94 0.89 0.89 0.89 0.94 0.94 0.94
Adj. Flow (vph) 290 1388 84 194 1526 128 167 1098 211 220 1195 180
RTOR Reduction (vph) 0 7 0 0 0 76 0 23 0 0 0 53
Lane Group Flow (vph) 290 1465 0 194 1526 52 167 1286 0 220 1195 127
Turn Type Prot Prot Perm Prot Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 6
Actuated Green, G (s) 11.0 39.9 10.1 39.0 39.0 12.0 42.6 11.4 42.0 42.0
Effective Green, g (s) 11.0 39.9 10.1 39.0 39.0 12.0 42.6 11.4 42.0 42.0
Actuated g/C Ratio 0.09 0.33 0.08 0.32 0.32 0.10 0.36 0.10 0.35 0.35
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 4.0 2.0 4.0 4.0 2.0 4.0 2.0 4.0 4.0
Lane Grp Cap (vph) 315 2112 289 1653 514 177 1762 326 1239 554
v/s Ratio Prot c0.08 0.23 0.06 c0.30 c0.09 0.26 0.06 c0.34
v/s Ratio Perm 0.03 0.08
v/c Ratio 0.92 0.69 0.67 0.92 0.10 0.94 0.73 0.67 0.96 0.23
Uniform Delay, d1 54.1 34.7 53.3 39.1 28.3 53.7 33.7 52.5 38.3 27.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.07 1.04 1.02
Incremental Delay, d2 30.6 1.9 4.8 10.1 0.4 50.6 2.7 3.4 15.6 0.8
Delay (s) 84.6 36.6 58.1 49.2 28.7 104.3 36.4 59.5 55.5 29.0
Level of Service F D E D C F D E E C
Approach Delay (s) 44.5 48.7 44.1 53.1
Approach LOS D D D D

Intersection Summary
HCM Average Control Delay 47.6 HCM Level of Service D
HCM Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 87.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Condition (Year 2009)
7: Warner Av & Magnolia St PM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT SBR
Lane Group Flow (vph) 290 1472 194 1526 128 167 1309 220 1195 180
v/c Ratio 0.92 0.69 0.67 0.92 0.22 0.94 0.73 0.68 0.96 0.30
Control Delay 88.3 36.7 65.1 49.5 8.0 108.4 36.0 64.5 55.8 16.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 88.3 36.7 65.1 49.5 8.0 108.4 36.0 64.5 55.8 16.6
Queue Length 50th (ft) 117 287 75 416 8 131 316 90 505 47
Queue Length 95th (ft)#196 326 115 #509 53 #264 371 m120 #635 m90
Internal Link Dist (ft) 688 500 618 1074
Turn Bay Length (ft) 240 180 160 200 130
Base Capacity (vph) 315 2119 315 1653 590 177 1786 372 1239 607
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.92 0.69 0.62 0.92 0.22 0.94 0.73 0.59 0.96 0.30

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing No Build Condition (Year 2020)
1: Heil Av & Magnolia St AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 28 23 112 250 30 62 45 810 119 75 2071 30
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frt 1.00 0.85 1.00 1.00 0.85 1.00 0.98 1.00 1.00
Flt Protected 0.97 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1813 1583 1770 1863 1583 1770 4988 1770 5075
Flt Permitted 0.85 1.00 0.70 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1579 1583 1305 1863 1583 1770 4988 1770 5075
Peak-hour factor, PHF 0.62 0.62 0.62 0.77 0.77 0.77 0.93 0.93 0.93 0.90 0.90 0.90
Adj. Flow (vph) 45 37 181 325 39 81 48 871 128 83 2301 33
RTOR Reduction (vph) 0 0 97 0 0 59 0 14 0 0 1 0
Lane Group Flow (vph) 0 82 84 325 39 22 48 985 0 83 2333 0
Turn Type Perm Perm Perm Perm Prot Prot
Protected Phases 2 6 3 8 7 4
Permitted Phases 2 2 6 6
Actuated Green, G (s) 33.0 33.0 33.0 33.0 33.0 6.4 66.9 8.1 68.6
Effective Green, g (s) 33.0 33.0 33.0 33.0 33.0 6.4 66.9 8.1 68.6
Actuated g/C Ratio 0.28 0.28 0.28 0.28 0.28 0.05 0.56 0.07 0.57
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 1.5 3.0 1.5 3.0
Lane Grp Cap (vph) 434 435 359 512 435 94 2781 119 2901
v/s Ratio Prot 0.02 c0.03 0.20 0.05 c0.46
v/s Ratio Perm 0.05 0.05 c0.25 0.01
v/c Ratio 0.19 0.19 0.91 0.08 0.05 0.51 0.35 0.70 0.80
Uniform Delay, d1 33.3 33.3 42.0 32.2 32.0 55.3 14.6 54.8 20.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.77 0.63 1.00 1.00
Incremental Delay, d2 0.1 0.1 24.8 0.0 0.0 1.8 0.3 13.4 2.5
Delay (s) 33.3 33.4 66.8 32.2 32.0 44.6 9.5 68.1 22.9
Level of Service C C E C C D A E C
Approach Delay (s) 33.4 57.5 11.1 24.4
Approach LOS C E B C

Intersection Summary
HCM Average Control Delay 25.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 74.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2020)
1: Heil Av & Magnolia St AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Lane Group EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 82 181 325 39 81 48 999 83 2334
v/c Ratio 0.19 0.34 0.91 0.08 0.16 0.45 0.35 0.61 0.79
Control Delay 32.7 11.3 70.6 30.2 7.1 54.6 10.0 72.3 24.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 32.7 11.3 70.6 30.2 7.1 54.6 10.0 72.3 24.2
Queue Length 50th (ft) 48 27 238 22 0 32 61 63 538
Queue Length 95th (ft) 58 29 278 40 24 m68 147 115 647
Internal Link Dist (ft) 689 601 192 483
Turn Bay Length (ft) 150 120 170
Base Capacity (vph) 500 593 413 590 557 118 2827 177 2936
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.16 0.31 0.79 0.07 0.15 0.41 0.35 0.47 0.79

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing No Build Condition (Year 2020)
6: I-405 SB Off-Ramp & Magnolia St AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 35 519 0 1305 1116 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.88 0.95 0.95
Frt 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 2787 3539 1863
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 2787 3539 1863
Peak-hour factor, PHF 0.87 0.87 0.92 0.95 0.87 0.87
Adj. Flow (vph) 40 597 0 1374 1283 0
RTOR Reduction (vph) 0 164 0 0 0 0
Lane Group Flow (vph) 40 433 0 1374 1283 0
Turn Type Perm
Protected Phases 8 6 2
Permitted Phases 8
Actuated Green, G (s) 8.0 8.0 44.0 44.0
Effective Green, g (s) 8.0 8.0 44.0 44.0
Actuated g/C Ratio 0.13 0.13 0.73 0.73
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 236 372 2595 1366
v/s Ratio Prot 0.02 0.39 c0.69
v/s Ratio Perm c0.16
v/c Ratio 0.17 1.16 0.53 0.94
Uniform Delay, d1 23.1 26.0 3.5 6.9
Progression Factor 1.00 1.00 3.09 1.91
Incremental Delay, d2 0.3 99.5 0.5 10.1
Delay (s) 23.4 125.5 11.3 23.1
Level of Service C F B C
Approach Delay (s) 119.1 11.3 23.1
Approach LOS F B C

Intersection Summary
HCM Average Control Delay 36.7 HCM Level of Service D
HCM Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 68.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2020)
6: I-405 SB Off-Ramp & Magnolia St AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Lane Group EBL EBR NBT SBT
Lane Group Flow (vph) 40 597 1374 1283
v/c Ratio 0.17 1.12 0.53 0.94
Control Delay 25.1 95.9 11.4 24.4
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 25.1 95.9 11.4 24.4
Queue Length 50th (ft) 13 ~107 426 488
Queue Length 95th (ft) 36 #196 502 #556
Internal Link Dist (ft) 653 1074 101
Turn Bay Length (ft)
Base Capacity (vph) 236 535 2595 1366
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.17 1.12 0.53 0.94

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Analysis & Queuing No Build Condition (Year 2020)
7: Warner Av & Magnolia St AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 237 1943 56 153 949 59 120 1009 295 364 1135 136
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.86 0.97 0.91 1.00 1.00 0.91 0.97 0.95 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 6381 3433 5085 1583 1770 4913 3433 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 6381 3433 5085 1583 1770 4913 3433 3539 1583
Peak-hour factor, PHF 0.91 0.91 0.91 0.87 0.87 0.87 0.98 0.98 0.98 0.81 0.81 0.81
Adj. Flow (vph) 260 2135 62 176 1091 68 122 1030 301 449 1401 168
RTOR Reduction (vph) 0 3 0 0 0 46 0 44 0 0 0 43
Lane Group Flow (vph) 260 2194 0 176 1091 22 122 1287 0 449 1401 125
Turn Type Prot Prot Perm Prot Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 6
Actuated Green, G (s) 10.8 41.1 7.9 38.2 38.2 8.0 38.1 16.9 47.0 47.0
Effective Green, g (s) 10.8 41.1 7.9 38.2 38.2 8.0 38.1 16.9 47.0 47.0
Actuated g/C Ratio 0.09 0.34 0.07 0.32 0.32 0.07 0.32 0.14 0.39 0.39
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 4.0 2.0 4.0 4.0 2.0 4.0 2.0 4.0 4.0
Lane Grp Cap (vph) 309 2185 226 1619 504 118 1560 483 1386 620
v/s Ratio Prot c0.08 c0.34 0.05 0.21 0.07 0.26 c0.13 c0.40
v/s Ratio Perm 0.01 0.08
v/c Ratio 0.84 1.00 0.78 0.67 0.04 1.03 0.83 0.93 1.01 0.20
Uniform Delay, d1 53.8 39.4 55.2 35.5 28.3 56.0 37.9 51.0 36.5 24.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.98 0.97
Incremental Delay, d2 17.6 20.2 14.2 2.3 0.2 92.2 5.1 11.3 17.3 0.3
Delay (s) 71.4 59.7 69.4 37.8 28.4 148.2 43.0 60.5 53.2 23.6
Level of Service E E E D C F D E D C
Approach Delay (s) 60.9 41.5 51.8 52.4
Approach LOS E D D D

Intersection Summary
HCM Average Control Delay 53.1 HCM Level of Service D
HCM Volume to Capacity ratio 0.98
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 84.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2020)
7: Warner Av & Magnolia St AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT SBR
Lane Group Flow (vph) 260 2197 176 1091 68 122 1331 449 1401 168
v/c Ratio 0.84 1.00 0.78 0.67 0.12 1.03 0.83 0.93 1.01 0.25
Control Delay 77.0 59.8 77.8 38.1 7.4 146.8 41.5 62.3 53.3 14.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 77.0 59.8 77.8 38.1 7.4 146.8 41.5 62.3 53.3 14.1
Queue Length 50th (ft) 103 ~497 70 268 0 ~102 334 179 ~571 43
Queue Length 95th (ft)#172 #593 #119 306 31 #227 395 m182 m538 m49
Internal Link Dist (ft) 821 500 828 1074
Turn Bay Length (ft) 240 180 160 200 130
Base Capacity (vph) 315 2187 229 1618 550 118 1603 486 1386 663
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.83 1.00 0.77 0.67 0.12 1.03 0.83 0.92 1.01 0.25

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing No Build Condition (Year 2020)
1: Heil Av & Magnolia St PM Peak Hour

I-405 PA/ED 11/17/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 30 35 77 150 39 131 85 1679 221 74 945 25
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frt 1.00 0.85 1.00 1.00 0.85 1.00 0.98 1.00 1.00
Flt Protected 0.98 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1821 1583 1770 1863 1583 1770 4997 1770 5066
Flt Permitted 0.86 1.00 0.67 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1599 1583 1244 1863 1583 1770 4997 1770 5066
Peak-hour factor, PHF 0.75 0.75 0.75 0.82 0.82 0.82 0.97 0.97 0.97 0.89 0.89 0.89
Adj. Flow (vph) 40 47 103 183 48 160 88 1731 228 83 1062 28
RTOR Reduction (vph) 0 0 85 0 0 131 0 10 0 0 2 0
Lane Group Flow (vph) 0 87 18 183 48 29 88 1949 0 83 1088 0
Turn Type Perm Perm Perm Perm Prot Prot
Protected Phases 2 6 3 8 7 4
Permitted Phases 2 2 6 6
Actuated Green, G (s) 21.5 21.5 21.5 21.5 21.5 9.6 78.2 8.3 76.9
Effective Green, g (s) 21.5 21.5 21.5 21.5 21.5 9.6 78.2 8.3 76.9
Actuated g/C Ratio 0.18 0.18 0.18 0.18 0.18 0.08 0.65 0.07 0.64
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 1.5 3.0 1.5 3.0
Lane Grp Cap (vph) 286 284 223 334 284 142 3256 122 3246
v/s Ratio Prot 0.03 c0.05 c0.39 0.05 0.21
v/s Ratio Perm 0.05 0.01 c0.15 0.02
v/c Ratio 0.30 0.06 0.82 0.14 0.10 0.62 0.60 0.68 0.34
Uniform Delay, d1 42.8 40.9 47.4 41.5 41.2 53.4 11.9 54.6 9.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.12 0.76 1.00 1.00
Incremental Delay, d2 0.2 0.0 20.0 0.1 0.1 4.9 0.7 11.7 0.3
Delay (s) 43.0 40.9 67.4 41.6 41.2 64.8 9.8 66.3 10.1
Level of Service D D E D D E A E B
Approach Delay (s) 41.9 53.5 12.2 14.1
Approach LOS D D B B

Intersection Summary
HCM Average Control Delay 18.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 66.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2020)
1: Heil Av & Magnolia St PM Peak Hour

I-405 PA/ED 11/17/2010
Albert Grover & Associates

Lane Group EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 87 103 183 48 160 88 1959 83 1090
v/c Ratio 0.30 0.28 0.82 0.14 0.39 0.62 0.59 0.60 0.34
Control Delay 43.5 8.9 74.1 39.5 8.4 76.0 10.9 70.9 11.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 43.5 8.9 74.1 39.5 8.4 76.0 10.9 70.9 11.2
Queue Length 50th (ft) 59 0 138 32 0 71 211 63 131
Queue Length 95th (ft) 81 26 182 55 40 m95 448 113 202
Internal Link Dist (ft) 605 504 192 471
Turn Bay Length (ft) 150 120 170
Base Capacity (vph) 413 485 321 481 528 180 3303 180 3250
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.21 0.21 0.57 0.10 0.30 0.49 0.59 0.46 0.34

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing No Build Condition (Year 2020)
6: I-405 SB Off-Ramp & Magnolia St PM Peak Hour

I-405 PA/ED 11/17/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 256 885 0 1480 665 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.88 0.95 0.95
Frt 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 2787 3539 3539
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 2787 3539 3539
Peak-hour factor, PHF 0.90 0.90 0.92 0.93 0.90 0.90
Adj. Flow (vph) 284 983 0 1591 739 0
RTOR Reduction (vph) 0 229 0 0 0 0
Lane Group Flow (vph) 284 754 0 1591 739 0
Turn Type Perm
Protected Phases 8 6 2
Permitted Phases 8
Actuated Green, G (s) 18.4 18.4 33.6 33.6
Effective Green, g (s) 18.4 18.4 33.6 33.6
Actuated g/C Ratio 0.31 0.31 0.56 0.56
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 543 855 1982 1982
v/s Ratio Prot 0.16 c0.45 0.21
v/s Ratio Perm c0.27
v/c Ratio 0.52 0.88 0.80 0.37
Uniform Delay, d1 17.2 19.8 10.6 7.3
Progression Factor 1.00 1.00 1.01 0.80
Incremental Delay, d2 0.9 10.6 2.1 0.5
Delay (s) 18.1 30.4 12.8 6.4
Level of Service B C B A
Approach Delay (s) 27.6 12.8 6.4
Approach LOS C B A

Intersection Summary
HCM Average Control Delay 16.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 111.9% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2020)
6: I-405 SB Off-Ramp & Magnolia St PM Peak Hour

I-405 PA/ED 11/17/2010
Albert Grover & Associates

Lane Group EBL EBR NBT SBT
Lane Group Flow (vph) 284 983 1591 739
v/c Ratio 0.52 0.91 0.80 0.37
Control Delay 21.1 27.1 13.2 6.5
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 21.1 27.1 13.2 6.5
Queue Length 50th (ft) 82 127 260 123
Queue Length 95th (ft) 146 #254 m314 72
Internal Link Dist (ft) 678 1074 101
Turn Bay Length (ft)
Base Capacity (vph) 561 1108 1983 1983
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.51 0.89 0.80 0.37

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing No Build Condition (Year 2020)
7: Warner Av & Magnolia St PM Peak Hour

I-405 PA/ED 11/17/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 289 1319 82 193 1609 130 157 1061 195 220 1151 179
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.86 0.97 0.91 1.00 1.00 0.91 0.97 0.95 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.98 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 6352 3433 5085 1583 1770 4967 3433 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 6352 3433 5085 1583 1770 4967 3433 3539 1583
Peak-hour factor, PHF 0.89 0.89 0.89 0.94 0.94 0.94 0.89 0.89 0.89 0.94 0.94 0.94
Adj. Flow (vph) 325 1482 92 205 1712 138 176 1192 219 234 1224 190
RTOR Reduction (vph) 0 7 0 0 0 73 0 22 0 0 0 55
Lane Group Flow (vph) 325 1567 0 205 1712 65 176 1389 0 234 1224 135
Turn Type Prot Prot Perm Prot Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 6
Actuated Green, G (s) 11.0 40.3 10.7 40.0 40.0 12.0 42.4 10.6 41.0 41.0
Effective Green, g (s) 11.0 40.3 10.7 40.0 40.0 12.0 42.4 10.6 41.0 41.0
Actuated g/C Ratio 0.09 0.34 0.09 0.33 0.33 0.10 0.35 0.09 0.34 0.34
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 4.0 2.0 4.0 4.0 2.0 4.0 2.0 4.0 4.0
Lane Grp Cap (vph) 315 2133 306 1695 528 177 1755 303 1209 541
v/s Ratio Prot c0.09 0.25 0.06 c0.34 c0.10 0.28 0.07 c0.35
v/s Ratio Perm 0.04 0.09
v/c Ratio 1.03 0.73 0.67 1.01 0.12 0.99 0.79 0.77 1.01 0.25
Uniform Delay, d1 54.5 35.1 52.9 40.0 27.8 54.0 34.8 53.5 39.5 28.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.93 0.85 0.75
Incremental Delay, d2 59.1 2.3 4.3 24.3 0.5 65.6 3.7 8.0 25.3 0.8
Delay (s) 113.6 37.4 57.2 64.3 28.3 119.6 38.6 57.5 58.9 22.3
Level of Service F D E E C F D E E C
Approach Delay (s) 50.5 61.2 47.6 54.4
Approach LOS D E D D

Intersection Summary
HCM Average Control Delay 53.8 HCM Level of Service D
HCM Volume to Capacity ratio 1.01
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 93.2% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2020)
7: Warner Av & Magnolia St PM Peak Hour

I-405 PA/ED 11/17/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT SBR
Lane Group Flow (vph) 325 1574 205 1712 138 176 1411 234 1224 190
v/c Ratio 1.03 0.74 0.67 1.01 0.23 0.99 0.79 0.77 1.01 0.32
Control Delay 112.3 37.6 63.9 64.3 9.2 120.6 38.1 62.9 59.4 13.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 112.3 37.6 63.9 64.3 9.2 120.6 38.1 62.9 59.4 13.3
Queue Length 50th (ft)~139 312 79 ~493 15 138 351 96 ~478 53
Queue Length 95th (ft)#228 354 120 #607 61 #281 405 m114m#648 m84
Internal Link Dist (ft) 688 500 618 1074
Turn Bay Length (ft) 240 180 160 200 130
Base Capacity (vph) 315 2139 343 1695 600 177 1777 315 1209 596
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.03 0.74 0.60 1.01 0.23 0.99 0.79 0.74 1.01 0.32

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing No Build Condition (Year 2040)
1: Heil Av & Magnolia St AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 29 26 115 264 31 65 47 850 125 80 2158 31
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frt 1.00 0.85 1.00 1.00 0.85 1.00 0.98 1.00 1.00
Flt Protected 0.97 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1815 1583 1770 1863 1583 1770 4988 1770 5075
Flt Permitted 0.85 1.00 0.69 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1585 1583 1286 1863 1583 1770 4988 1770 5075
Peak-hour factor, PHF 0.62 0.62 0.62 0.77 0.77 0.77 0.93 0.93 0.93 0.90 0.90 0.90
Adj. Flow (vph) 47 42 185 343 40 84 51 914 134 89 2398 34
RTOR Reduction (vph) 0 0 95 0 0 60 0 14 0 0 1 0
Lane Group Flow (vph) 0 89 90 343 40 24 51 1034 0 89 2431 0
Turn Type Perm Perm Perm Perm Prot Prot
Protected Phases 2 6 3 8 7 4
Permitted Phases 2 2 6 6
Actuated Green, G (s) 34.5 34.5 34.5 34.5 34.5 5.9 64.1 9.4 67.6
Effective Green, g (s) 34.5 34.5 34.5 34.5 34.5 5.9 64.1 9.4 67.6
Actuated g/C Ratio 0.29 0.29 0.29 0.29 0.29 0.05 0.53 0.08 0.56
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 1.5 3.0 1.5 3.0
Lane Grp Cap (vph) 456 455 370 536 455 87 2664 139 2859
v/s Ratio Prot 0.02 0.03 0.21 c0.05 c0.48
v/s Ratio Perm 0.06 0.06 c0.27 0.02
v/c Ratio 0.20 0.20 0.93 0.07 0.05 0.59 0.39 0.64 0.85
Uniform Delay, d1 32.3 32.3 41.5 31.1 30.9 55.9 16.4 53.7 22.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.89 1.05 1.00 1.00
Incremental Delay, d2 0.1 0.1 28.4 0.0 0.0 5.9 0.4 7.3 3.4
Delay (s) 32.3 32.4 69.9 31.1 30.9 55.5 17.7 61.0 25.4
Level of Service C C E C C E B E C
Approach Delay (s) 32.4 59.6 19.5 26.6
Approach LOS C E B C

Intersection Summary
HCM Average Control Delay 28.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 77.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2040)
1: Heil Av & Magnolia St AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Lane Group EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 89 185 343 40 84 51 1048 89 2432
v/c Ratio 0.20 0.34 0.93 0.07 0.16 0.52 0.39 0.64 0.84
Control Delay 32.2 11.5 73.5 29.7 6.9 65.7 18.2 73.6 26.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 32.2 11.5 73.5 29.7 6.9 65.7 18.2 73.6 26.4
Queue Length 50th (ft) 50 28 249 22 0 41 139 68 603
Queue Length 95th (ft) 61 31 299 41 24 m75 200 122 699
Internal Link Dist (ft) 689 601 192 483
Turn Bay Length (ft) 150 120 170
Base Capacity (vph) 502 593 407 590 559 118 2679 177 2895
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.18 0.31 0.84 0.07 0.15 0.43 0.39 0.50 0.84

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing No Build Condition (Year 2040)
6: I-405 SB Off-Ramp & Magnolia St AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 37 540 0 1353 1151 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.88 0.95 0.95
Frt 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 2787 3539 1863
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 2787 3539 1863
Peak-hour factor, PHF 0.87 0.87 0.92 0.95 0.87 0.87
Adj. Flow (vph) 43 621 0 1424 1323 0
RTOR Reduction (vph) 0 141 0 0 0 0
Lane Group Flow (vph) 43 480 0 1424 1323 0
Turn Type Perm
Protected Phases 8 6 2
Permitted Phases 8
Actuated Green, G (s) 9.0 9.0 43.0 43.0
Effective Green, g (s) 9.0 9.0 43.0 43.0
Actuated g/C Ratio 0.15 0.15 0.72 0.72
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 266 418 2536 1335
v/s Ratio Prot 0.02 0.40 c0.71
v/s Ratio Perm c0.17
v/c Ratio 0.16 1.15 0.56 0.99
Uniform Delay, d1 22.2 25.5 4.0 8.3
Progression Factor 1.00 1.00 2.05 1.82
Incremental Delay, d2 0.3 91.1 0.5 17.4
Delay (s) 22.5 116.6 8.7 32.6
Level of Service C F A C
Approach Delay (s) 110.5 8.7 32.6
Approach LOS F A C

Intersection Summary
HCM Average Control Delay 37.8 HCM Level of Service D
HCM Volume to Capacity ratio 1.02
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 70.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2040)
6: I-405 SB Off-Ramp & Magnolia St AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Lane Group EBL EBR NBT SBT
Lane Group Flow (vph) 43 621 1424 1323
v/c Ratio 0.16 1.11 0.56 0.99
Control Delay 24.0 94.2 8.9 33.7
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 24.0 94.2 8.9 33.7
Queue Length 50th (ft) 14 ~118 448 338
Queue Length 95th (ft) 37 #208 m506 #410
Internal Link Dist (ft) 653 1074 101
Turn Bay Length (ft)
Base Capacity (vph) 266 559 2536 1335
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.16 1.11 0.56 0.99

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing No Build Condition (Year 2040)
7: Warner Av & Magnolia St AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 257 1990 75 160 981 62 137 1034 300 383 1163 145
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.86 0.97 0.91 1.00 1.00 0.91 0.97 0.95 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 6373 3433 5085 1583 1770 4914 3433 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 6373 3433 5085 1583 1770 4914 3433 3539 1583
Peak-hour factor, PHF 0.91 0.91 0.91 0.87 0.87 0.87 0.98 0.98 0.98 0.81 0.81 0.81
Adj. Flow (vph) 282 2187 82 184 1128 71 140 1055 306 473 1436 179
RTOR Reduction (vph) 0 4 0 0 0 49 0 43 0 0 0 44
Lane Group Flow (vph) 282 2265 0 184 1128 22 140 1318 0 473 1436 135
Turn Type Prot Prot Perm Prot Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 6
Actuated Green, G (s) 10.0 40.0 8.0 38.0 38.0 9.0 39.0 17.0 47.0 47.0
Effective Green, g (s) 10.0 40.0 8.0 38.0 38.0 9.0 39.0 17.0 47.0 47.0
Actuated g/C Ratio 0.08 0.33 0.07 0.32 0.32 0.08 0.32 0.14 0.39 0.39
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 4.0 2.0 4.0 4.0 2.0 4.0 2.0 4.0 4.0
Lane Grp Cap (vph) 286 2124 229 1610 501 133 1597 486 1386 620
v/s Ratio Prot c0.08 c0.36 0.05 0.22 0.08 0.27 c0.14 c0.41
v/s Ratio Perm 0.01 0.09
v/c Ratio 0.99 1.07 0.80 0.70 0.04 1.05 0.83 0.97 1.04 0.22
Uniform Delay, d1 54.9 40.0 55.2 36.0 28.4 55.5 37.4 51.3 36.5 24.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.98
Incremental Delay, d2 48.8 40.0 17.2 2.6 0.2 92.8 5.0 16.5 24.0 0.2
Delay (s) 103.8 80.0 72.4 38.6 28.6 148.3 42.4 66.8 60.4 24.1
Level of Service F F E D C F D E E C
Approach Delay (s) 82.7 42.6 52.2 58.7
Approach LOS F D D E

Intersection Summary
HCM Average Control Delay 62.6 HCM Level of Service E
HCM Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 87.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2040)
7: Warner Av & Magnolia St AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT SBR
Lane Group Flow (vph) 282 2269 184 1128 71 140 1361 473 1436 179
v/c Ratio 0.99 1.07 0.80 0.70 0.13 1.05 0.83 0.97 1.04 0.27
Control Delay 104.9 78.4 80.6 38.8 7.3 146.0 40.9 67.7 60.1 14.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 104.9 78.4 80.6 38.8 7.3 146.0 40.9 67.7 60.1 14.7
Queue Length 50th (ft) 114 ~564 73 280 0 ~119 340 189 ~625 39
Queue Length 95th (ft)#205 #640 #125 318 31 #251 402 m186m#543 m39
Internal Link Dist (ft) 821 500 828 1074
Turn Bay Length (ft) 240 180 160 200 130
Base Capacity (vph) 286 2129 229 1610 550 133 1640 486 1386 664
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.99 1.07 0.80 0.70 0.13 1.05 0.83 0.97 1.04 0.27

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing Baseline Condition (Year 2040)
1: Heil Av & Magnolia St PM Peak Hour

I-405 PA/ED 11/17/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 31 37 81 164 41 164 89 1838 232 89 1004 26
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frt 1.00 0.85 1.00 1.00 0.85 1.00 0.98 1.00 1.00
Flt Protected 0.98 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1821 1583 1770 1863 1583 1770 5000 1770 5066
Flt Permitted 0.86 1.00 0.67 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1602 1583 1239 1863 1583 1770 5000 1770 5066
Peak-hour factor, PHF 0.75 0.75 0.75 0.82 0.82 0.82 0.97 0.97 0.97 0.89 0.89 0.89
Adj. Flow (vph) 41 49 108 200 50 200 92 1895 239 100 1128 29
RTOR Reduction (vph) 0 0 87 0 0 145 0 11 0 0 2 0
Lane Group Flow (vph) 0 90 21 200 50 55 92 2123 0 100 1155 0
Turn Type Perm Perm Perm Perm Prot Prot
Protected Phases 2 6 3 8 7 4
Permitted Phases 2 2 6 6
Actuated Green, G (s) 23.0 23.0 23.0 23.0 23.0 9.6 74.8 10.2 75.4
Effective Green, g (s) 23.0 23.0 23.0 23.0 23.0 9.6 74.8 10.2 75.4
Actuated g/C Ratio 0.19 0.19 0.19 0.19 0.19 0.08 0.62 0.08 0.63
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 1.5 3.0 1.5 3.0
Lane Grp Cap (vph) 307 303 237 357 303 142 3117 150 3183
v/s Ratio Prot 0.03 0.05 c0.42 c0.06 0.23
v/s Ratio Perm 0.06 0.01 c0.16 0.03
v/c Ratio 0.29 0.07 0.84 0.14 0.18 0.65 0.68 0.67 0.36
Uniform Delay, d1 41.5 39.7 46.8 40.3 40.6 53.6 14.8 53.3 10.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.09 0.78 1.00 1.00
Incremental Delay, d2 0.2 0.0 22.2 0.1 0.1 6.5 1.1 8.4 0.3
Delay (s) 41.7 39.8 69.0 40.4 40.7 65.1 12.6 61.6 11.1
Level of Service D D E D D E B E B
Approach Delay (s) 40.7 53.2 14.8 15.1
Approach LOS D D B B

Intersection Summary
HCM Average Control Delay 20.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 71.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Baseline Condition (Year 2040)
1: Heil Av & Magnolia St PM Peak Hour

I-405 PA/ED 11/17/2010
Albert Grover & Associates

Lane Group EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 90 108 200 50 200 92 2134 100 1157
v/c Ratio 0.29 0.28 0.84 0.14 0.45 0.65 0.68 0.66 0.36
Control Delay 42.1 8.5 74.7 38.4 10.7 76.7 13.8 73.6 12.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 42.1 8.5 74.7 38.4 10.7 76.7 13.8 73.6 12.1
Queue Length 50th (ft) 60 0 150 32 13 71 356 76 149
Queue Length 95th (ft) 82 26 197 56 54 m98 501 131 217
Internal Link Dist (ft) 605 504 192 471
Turn Bay Length (ft) 150 120 170
Base Capacity (vph) 414 489 320 481 542 177 3127 192 3186
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.22 0.22 0.63 0.10 0.37 0.52 0.68 0.52 0.36

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Baseline Condition (Year 2040)
6: I-405 SB Off-Ramp & Magnolia St PM Peak Hour

I-405 PA/ED 11/17/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 267 911 0 1560 721 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.88 0.95 0.95
Frt 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 2787 3539 3539
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 2787 3539 3539
Peak-hour factor, PHF 0.90 0.90 0.92 0.93 0.90 0.90
Adj. Flow (vph) 297 1012 0 1677 801 0
RTOR Reduction (vph) 0 210 0 0 0 0
Lane Group Flow (vph) 297 802 0 1677 801 0
Turn Type Perm
Protected Phases 8 6 2
Permitted Phases 8
Actuated Green, G (s) 18.0 18.0 34.0 34.0
Effective Green, g (s) 18.0 18.0 34.0 34.0
Actuated g/C Ratio 0.30 0.30 0.57 0.57
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 531 836 2005 2005
v/s Ratio Prot 0.17 c0.47 0.23
v/s Ratio Perm c0.29
v/c Ratio 0.56 0.96 0.84 0.40
Uniform Delay, d1 17.7 20.6 10.7 7.3
Progression Factor 1.00 1.00 1.09 0.73
Incremental Delay, d2 1.3 21.5 2.3 0.6
Delay (s) 18.9 42.1 14.0 5.9
Level of Service B D B A
Approach Delay (s) 36.9 14.0 5.9
Approach LOS D B A

Intersection Summary
HCM Average Control Delay 20.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 117.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Baseline Condition (Year 2040)
6: I-405 SB Off-Ramp & Magnolia St PM Peak Hour

I-405 PA/ED 11/17/2010
Albert Grover & Associates

Lane Group EBL EBR NBT SBT
Lane Group Flow (vph) 297 1012 1677 801
v/c Ratio 0.56 0.97 0.84 0.40
Control Delay 22.5 38.1 14.3 5.9
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 22.5 38.1 14.3 5.9
Queue Length 50th (ft) 89 147 284 63
Queue Length 95th (ft) 158 #286 m331 74
Internal Link Dist (ft) 678 1074 101
Turn Bay Length (ft)
Base Capacity (vph) 531 1046 2005 2005
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.56 0.97 0.84 0.40

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Baseline Condition (Year 2040)
7: Warner Av & Magnolia St PM Peak Hour

I-405 PA/ED 11/17/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 309 1374 86 200 1695 137 162 1114 199 228 1218 186
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.86 0.97 0.91 1.00 1.00 0.91 0.97 0.95 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.98 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 6351 3433 5085 1583 1770 4970 3433 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 6351 3433 5085 1583 1770 4970 3433 3539 1583
Peak-hour factor, PHF 0.89 0.89 0.89 0.94 0.94 0.94 0.89 0.89 0.89 0.94 0.94 0.94
Adj. Flow (vph) 347 1544 97 213 1803 146 182 1252 224 243 1296 198
RTOR Reduction (vph) 0 7 0 0 0 73 0 21 0 0 0 54
Lane Group Flow (vph) 347 1634 0 213 1803 73 182 1455 0 243 1296 144
Turn Type Prot Prot Perm Prot Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 6
Actuated Green, G (s) 11.0 39.0 12.0 40.0 40.0 12.0 42.3 10.7 41.0 41.0
Effective Green, g (s) 11.0 39.0 12.0 40.0 40.0 12.0 42.3 10.7 41.0 41.0
Actuated g/C Ratio 0.09 0.32 0.10 0.33 0.33 0.10 0.35 0.09 0.34 0.34
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 4.0 2.0 4.0 4.0 2.0 4.0 2.0 4.0 4.0
Lane Grp Cap (vph) 315 2064 343 1695 528 177 1752 306 1209 541
v/s Ratio Prot c0.10 0.26 0.06 c0.35 c0.10 0.29 0.07 c0.37
v/s Ratio Perm 0.05 0.09
v/c Ratio 1.10 0.79 0.62 1.06 0.14 1.03 0.83 0.79 1.07 0.27
Uniform Delay, d1 54.5 36.8 51.8 40.0 27.9 54.0 35.6 53.6 39.5 28.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.93 0.84 0.74
Incremental Delay, d2 80.8 3.2 2.5 41.1 0.5 75.2 4.7 8.8 43.6 0.8
Delay (s) 135.3 40.0 54.3 81.1 28.5 129.2 40.3 58.5 76.7 21.9
Level of Service F D D F C F D E E C
Approach Delay (s) 56.6 74.9 50.1 67.9
Approach LOS E E D E

Intersection Summary
HCM Average Control Delay 63.0 HCM Level of Service E
HCM Volume to Capacity ratio 1.07
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 97.5% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Baseline Condition (Year 2040)
7: Warner Av & Magnolia St PM Peak Hour

I-405 PA/ED 11/17/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT SBR
Lane Group Flow (vph) 347 1641 213 1803 146 182 1476 243 1296 198
v/c Ratio 1.10 0.79 0.62 1.06 0.24 1.03 0.83 0.79 1.07 0.33
Control Delay 130.8 40.0 60.4 79.8 9.9 128.3 39.9 63.6 76.5 13.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 130.8 40.0 60.4 79.8 9.9 128.3 39.9 63.6 76.5 13.6
Queue Length 50th (ft)~157 332 82 ~564 19 ~151 375 100 ~570 57
Queue Length 95th (ft)#250 373 124 #660 67 #294 431 m113m#657 m86
Internal Link Dist (ft) 688 500 618 1074
Turn Bay Length (ft) 240 180 160 200 130
Base Capacity (vph) 315 2071 343 1695 601 177 1773 315 1209 595
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.10 0.79 0.62 1.06 0.24 1.03 0.83 0.77 1.07 0.33

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
1: Heil Av & Magnolia St AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 28 24 113 254 30 62 46 817 122 78 2086 30
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frt 1.00 0.85 1.00 1.00 0.85 1.00 0.98 1.00 1.00
Flt Protected 0.97 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1814 1583 1770 1863 1583 1770 4986 1770 5075
Flt Permitted 0.85 1.00 0.70 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1585 1583 1299 1863 1583 1770 4986 1770 5075
Peak-hour factor, PHF 0.62 0.62 0.62 0.77 0.77 0.77 0.93 0.93 0.93 0.90 0.90 0.90
Adj. Flow (vph) 45 39 182 330 39 81 49 878 131 87 2318 33
RTOR Reduction (vph) 0 0 97 0 0 58 0 15 0 0 1 0
Lane Group Flow (vph) 0 84 85 330 39 23 49 994 0 87 2350 0
Turn Type Perm Perm Perm Perm Prot Prot
Protected Phases 2 6 3 8 7 4
Permitted Phases 2 2 6 6
Actuated Green, G (s) 33.4 33.4 33.4 33.4 33.4 6.4 65.2 9.4 68.2
Effective Green, g (s) 33.4 33.4 33.4 33.4 33.4 6.4 65.2 9.4 68.2
Actuated g/C Ratio 0.28 0.28 0.28 0.28 0.28 0.05 0.54 0.08 0.57
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 1.5 3.0 1.5 3.0
Lane Grp Cap (vph) 441 441 362 519 441 94 2709 139 2884
v/s Ratio Prot 0.02 c0.03 0.20 0.05 c0.46
v/s Ratio Perm 0.05 0.05 c0.25 0.01
v/c Ratio 0.19 0.19 0.91 0.08 0.05 0.52 0.37 0.63 0.81
Uniform Delay, d1 33.0 33.0 41.9 31.9 31.7 55.3 15.6 53.6 20.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.77 0.59 1.00 1.00
Incremental Delay, d2 0.1 0.1 26.0 0.0 0.0 2.2 0.4 6.2 2.7
Delay (s) 33.1 33.1 67.9 31.9 31.7 44.9 9.6 59.8 23.5
Level of Service C C E C C D A E C
Approach Delay (s) 33.1 58.2 11.3 24.8
Approach LOS C E B C

Intersection Summary
HCM Average Control Delay 25.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 75.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
1: Heil Av & Magnolia St AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Lane Group EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 84 182 330 39 81 49 1009 87 2351
v/c Ratio 0.19 0.34 0.91 0.08 0.16 0.46 0.37 0.63 0.81
Control Delay 32.6 11.4 71.6 30.1 7.1 54.9 10.0 73.0 24.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 32.6 11.4 71.6 30.1 7.1 54.9 10.0 73.0 24.7
Queue Length 50th (ft) 48 27 241 22 0 33 59 66 552
Queue Length 95th (ft) 59 30 284 40 24 m69 152 119 656
Internal Link Dist (ft) 689 601 192 483
Turn Bay Length (ft) 150 120 170
Base Capacity (vph) 502 593 411 590 557 118 2728 177 2920
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.17 0.31 0.80 0.07 0.15 0.42 0.37 0.49 0.81

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
6: I-405 SB Off-Ramp & Magnolia St AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 35 519 0 1316 1136 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.88 0.95 0.95
Frt 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 2787 3539 1863
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 2787 3539 1863
Peak-hour factor, PHF 0.87 0.87 0.92 0.95 0.87 0.87
Adj. Flow (vph) 40 597 0 1385 1306 0
RTOR Reduction (vph) 0 157 0 0 0 0
Lane Group Flow (vph) 40 440 0 1385 1306 0
Turn Type Perm
Protected Phases 8 6 2
Permitted Phases 8
Actuated Green, G (s) 8.0 8.0 44.0 44.0
Effective Green, g (s) 8.0 8.0 44.0 44.0
Actuated g/C Ratio 0.13 0.13 0.73 0.73
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 236 372 2595 1366
v/s Ratio Prot 0.02 0.39 c0.70
v/s Ratio Perm c0.16
v/c Ratio 0.17 1.18 0.53 0.96
Uniform Delay, d1 23.1 26.0 3.5 7.1
Progression Factor 1.00 1.00 3.04 1.90
Incremental Delay, d2 0.3 106.6 0.5 11.9
Delay (s) 23.4 132.6 11.1 25.5
Level of Service C F B C
Approach Delay (s) 125.7 11.1 25.5
Approach LOS F B C

Intersection Summary
HCM Average Control Delay 38.7 HCM Level of Service D
HCM Volume to Capacity ratio 0.99
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 68.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
6: I-405 SB Off-Ramp & Magnolia St AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Lane Group EBL EBR NBT SBT
Lane Group Flow (vph) 40 597 1385 1306
v/c Ratio 0.17 1.13 0.53 0.96
Control Delay 25.1 101.8 11.3 26.7
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 25.1 101.8 11.3 26.7
Queue Length 50th (ft) 13 ~111 418 499
Queue Length 95th (ft) 36 #199 493 #576
Internal Link Dist (ft) 653 1074 101
Turn Bay Length (ft)
Base Capacity (vph) 236 528 2595 1366
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.17 1.13 0.53 0.96

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
7: Warner Av & Magnolia St AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 235 1947 56 158 946 61 100 1020 295 365 1150 140
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.86 0.97 0.91 1.00 1.00 0.91 0.97 0.95 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 6381 3433 5085 1583 1770 4914 3433 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 6381 3433 5085 1583 1770 4914 3433 3539 1583
Peak-hour factor, PHF 0.91 0.91 0.91 0.87 0.87 0.87 0.98 0.98 0.98 0.81 0.81 0.81
Adj. Flow (vph) 258 2140 62 182 1087 70 102 1041 301 451 1420 173
RTOR Reduction (vph) 0 3 0 0 0 48 0 44 0 0 0 43
Lane Group Flow (vph) 258 2199 0 182 1087 22 102 1298 0 451 1420 130
Turn Type Prot Prot Perm Prot Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 6
Actuated Green, G (s) 10.8 41.0 8.0 38.2 38.2 8.0 38.1 16.9 47.0 47.0
Effective Green, g (s) 10.8 41.0 8.0 38.2 38.2 8.0 38.1 16.9 47.0 47.0
Actuated g/C Ratio 0.09 0.34 0.07 0.32 0.32 0.07 0.32 0.14 0.39 0.39
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 4.0 2.0 4.0 4.0 2.0 4.0 2.0 4.0 4.0
Lane Grp Cap (vph) 309 2180 229 1619 504 118 1560 483 1386 620
v/s Ratio Prot c0.08 c0.34 0.05 0.21 0.06 0.26 c0.13 c0.40
v/s Ratio Perm 0.01 0.08
v/c Ratio 0.83 1.01 0.79 0.67 0.04 0.86 0.83 0.93 1.02 0.21
Uniform Delay, d1 53.7 39.5 55.2 35.5 28.3 55.5 38.0 51.0 36.5 24.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.98 0.98 0.97
Incremental Delay, d2 16.7 21.4 16.1 2.2 0.2 42.8 5.3 11.3 20.8 0.3
Delay (s) 70.4 60.9 71.3 37.7 28.4 98.2 43.3 61.2 56.6 23.7
Level of Service E E E D C F D E E C
Approach Delay (s) 61.9 41.8 47.2 54.9
Approach LOS E D D D

Intersection Summary
HCM Average Control Delay 53.3 HCM Level of Service D
HCM Volume to Capacity ratio 0.99
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 84.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
7: Warner Av & Magnolia St AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT SBR
Lane Group Flow (vph) 258 2202 182 1087 70 102 1342 451 1420 173
v/c Ratio 0.83 1.01 0.80 0.67 0.13 0.86 0.84 0.93 1.02 0.26
Control Delay 76.5 60.5 80.0 38.0 7.3 108.4 41.9 62.4 56.6 14.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 76.5 60.5 80.0 38.0 7.3 108.4 41.9 62.4 56.6 14.4
Queue Length 50th (ft) 103 ~501 73 267 0 80 338 181 ~615 47
Queue Length 95th (ft)#171 #596 #124 305 31 #185 400 m183 m547 m50
Internal Link Dist (ft) 821 500 828 1074
Turn Bay Length (ft) 240 180 160 200 130
Base Capacity (vph) 315 2185 229 1619 552 118 1601 486 1386 663
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.82 1.01 0.79 0.67 0.13 0.86 0.84 0.93 1.02 0.26

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
1: Heil Av & Magnolia St PM Peak Hour

I-405 PA/ED 11/17/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 29 35 77 158 38 119 85 1630 230 79 972 23
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frt 1.00 0.85 1.00 1.00 0.85 1.00 0.98 1.00 1.00
Flt Protected 0.98 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1821 1583 1770 1863 1583 1770 4991 1770 5068
Flt Permitted 0.86 1.00 0.67 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1607 1583 1253 1863 1583 1770 4991 1770 5068
Peak-hour factor, PHF 0.75 0.75 0.75 0.82 0.82 0.82 0.97 0.97 0.97 0.89 0.89 0.89
Adj. Flow (vph) 39 47 103 193 46 145 88 1680 237 89 1092 26
RTOR Reduction (vph) 0 0 84 0 0 118 0 12 0 0 1 0
Lane Group Flow (vph) 0 86 19 193 46 27 88 1905 0 89 1117 0
Turn Type Perm Perm Perm Perm Prot Prot
Protected Phases 2 6 3 8 7 4
Permitted Phases 2 2 6 6
Actuated Green, G (s) 22.3 22.3 22.3 22.3 22.3 9.4 76.3 9.4 76.3
Effective Green, g (s) 22.3 22.3 22.3 22.3 22.3 9.4 76.3 9.4 76.3
Actuated g/C Ratio 0.19 0.19 0.19 0.19 0.19 0.08 0.64 0.08 0.64
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 1.5 3.0 1.5 3.0
Lane Grp Cap (vph) 299 294 233 346 294 139 3173 139 3222
v/s Ratio Prot 0.02 0.05 c0.38 c0.05 0.22
v/s Ratio Perm 0.05 0.01 c0.15 0.02
v/c Ratio 0.29 0.07 0.83 0.13 0.09 0.63 0.60 0.64 0.35
Uniform Delay, d1 42.0 40.3 47.0 40.8 40.5 53.6 12.9 53.7 10.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.12 0.76 1.00 1.00
Incremental Delay, d2 0.2 0.0 20.0 0.1 0.0 6.0 0.8 7.3 0.3
Delay (s) 42.2 40.3 67.0 40.8 40.5 66.0 10.5 61.0 10.5
Level of Service D D E D D E B E B
Approach Delay (s) 41.2 53.9 13.0 14.2
Approach LOS D D B B

Intersection Summary
HCM Average Control Delay 18.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 66.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
1: Heil Av & Magnolia St PM Peak Hour

I-405 PA/ED 11/17/2010
Albert Grover & Associates

Lane Group EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 86 103 193 46 145 88 1917 89 1118
v/c Ratio 0.29 0.27 0.83 0.13 0.35 0.63 0.60 0.64 0.35
Control Delay 42.4 8.7 73.5 38.6 8.3 77.4 11.5 73.6 11.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 42.4 8.7 73.5 38.6 8.3 77.4 11.5 73.6 11.6
Queue Length 50th (ft) 58 0 145 30 0 70 230 68 139
Queue Length 95th (ft) 80 26 190 53 37 m97 434 120 208
Internal Link Dist (ft) 605 504 192 471
Turn Bay Length (ft) 150 120 170
Base Capacity (vph) 415 485 324 481 516 177 3183 177 3225
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.21 0.21 0.60 0.10 0.28 0.50 0.60 0.50 0.35

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
6: I-405 SB Off-Ramp & Magnolia St PM Peak Hour

I-405 PA/ED 11/17/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 256 885 0 1440 700 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.88 0.95 0.95
Frt 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 2787 3539 3539
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 2787 3539 3539
Peak-hour factor, PHF 0.90 0.90 0.92 0.93 0.90 0.90
Adj. Flow (vph) 284 983 0 1548 778 0
RTOR Reduction (vph) 0 191 0 0 0 0
Lane Group Flow (vph) 284 792 0 1548 778 0
Turn Type Perm
Protected Phases 8 6 2
Permitted Phases 8
Actuated Green, G (s) 19.3 19.3 32.7 32.7
Effective Green, g (s) 19.3 19.3 32.7 32.7
Actuated g/C Ratio 0.32 0.32 0.55 0.55
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 569 896 1929 1929
v/s Ratio Prot 0.16 c0.44 0.22
v/s Ratio Perm c0.28
v/c Ratio 0.50 0.88 0.80 0.40
Uniform Delay, d1 16.4 19.3 11.0 8.0
Progression Factor 1.00 1.00 0.95 0.76
Incremental Delay, d2 0.7 10.3 2.3 0.6
Delay (s) 17.1 29.6 12.9 6.7
Level of Service B C B A
Approach Delay (s) 26.8 12.9 6.7
Approach LOS C B A

Intersection Summary
HCM Average Control Delay 16.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 111.7% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
6: I-405 SB Off-Ramp & Magnolia St PM Peak Hour

I-405 PA/ED 11/17/2010
Albert Grover & Associates

Lane Group EBL EBR NBT SBT
Lane Group Flow (vph) 284 983 1548 778
v/c Ratio 0.50 0.90 0.80 0.40
Control Delay 19.7 27.0 13.3 6.9
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 19.7 27.0 13.3 6.9
Queue Length 50th (ft) 80 135 253 119
Queue Length 95th (ft) 142 #261 m317 80
Internal Link Dist (ft) 678 1074 101
Turn Bay Length (ft)
Base Capacity (vph) 590 1117 1926 1926
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.48 0.88 0.80 0.40

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
7: Warner Av & Magnolia St PM Peak Hour

I-405 PA/ED 11/17/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 275 1339 80 190 1611 130 159 1035 195 220 1187 178
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.86 0.97 0.91 1.00 1.00 0.91 0.97 0.95 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.98 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 6354 3433 5085 1583 1770 4964 3433 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 6354 3433 5085 1583 1770 4964 3433 3539 1583
Peak-hour factor, PHF 0.89 0.89 0.89 0.94 0.94 0.94 0.89 0.89 0.89 0.94 0.94 0.94
Adj. Flow (vph) 309 1504 90 202 1714 138 179 1163 219 234 1263 189
RTOR Reduction (vph) 0 7 0 0 0 72 0 23 0 0 0 53
Lane Group Flow (vph) 309 1587 0 202 1714 66 179 1359 0 234 1263 136
Turn Type Prot Prot Perm Prot Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 6
Actuated Green, G (s) 11.0 39.3 10.7 39.0 39.0 12.0 43.4 10.6 42.0 42.0
Effective Green, g (s) 11.0 39.3 10.7 39.0 39.0 12.0 43.4 10.6 42.0 42.0
Actuated g/C Ratio 0.09 0.33 0.09 0.32 0.32 0.10 0.36 0.09 0.35 0.35
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 4.0 2.0 4.0 4.0 2.0 4.0 2.0 4.0 4.0
Lane Grp Cap (vph) 315 2081 306 1653 514 177 1795 303 1239 554
v/s Ratio Prot c0.09 0.25 0.06 c0.34 c0.10 0.27 0.07 c0.36
v/s Ratio Perm 0.04 0.09
v/c Ratio 0.98 0.76 0.66 1.04 0.13 1.01 0.76 0.77 1.02 0.25
Uniform Delay, d1 54.4 36.2 52.9 40.5 28.5 54.0 33.7 53.5 39.0 27.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.93 0.85 0.76
Incremental Delay, d2 45.2 2.7 4.1 32.3 0.5 70.6 3.0 8.0 26.9 0.8
Delay (s) 99.6 38.9 57.0 72.8 29.0 124.6 36.7 57.5 60.0 21.8
Level of Service F D E E C F D E E C
Approach Delay (s) 48.7 68.3 46.8 55.3
Approach LOS D E D E

Intersection Summary
HCM Average Control Delay 55.4 HCM Level of Service E
HCM Volume to Capacity ratio 1.02
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 93.9% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
7: Warner Av & Magnolia St PM Peak Hour

I-405 PA/ED 11/17/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT SBR
Lane Group Flow (vph) 309 1594 202 1714 138 179 1382 234 1263 189
v/c Ratio 0.98 0.76 0.66 1.04 0.24 1.01 0.76 0.77 1.02 0.31
Control Delay 100.7 39.0 63.6 72.2 9.7 124.5 36.2 62.8 60.4 13.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 100.7 39.0 63.6 72.2 9.7 124.5 36.2 62.8 60.4 13.2
Queue Length 50th (ft) 125 321 78 ~524 16 ~143 336 96 ~494 53
Queue Length 95th (ft)#214 364 118 #620 63 #288 388 m115 #673 m86
Internal Link Dist (ft) 688 500 618 1074
Turn Bay Length (ft) 240 180 160 200 130
Base Capacity (vph) 315 2090 343 1653 587 177 1818 315 1239 607
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.98 0.76 0.59 1.04 0.24 1.01 0.76 0.74 1.02 0.31

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
1: Heil Av & Magnolia St AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 28 24 113 254 30 62 46 817 122 78 2086 30
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frt 1.00 0.85 1.00 1.00 0.85 1.00 0.98 1.00 1.00
Flt Protected 0.97 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1814 1583 1770 1863 1583 1770 4986 1770 5075
Flt Permitted 0.85 1.00 0.70 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1585 1583 1299 1863 1583 1770 4986 1770 5075
Peak-hour factor, PHF 0.62 0.62 0.62 0.77 0.77 0.77 0.93 0.93 0.93 0.90 0.90 0.90
Adj. Flow (vph) 45 39 182 330 39 81 49 878 131 87 2318 33
RTOR Reduction (vph) 0 0 97 0 0 58 0 15 0 0 1 0
Lane Group Flow (vph) 0 84 85 330 39 23 49 994 0 87 2350 0
Turn Type Perm Perm Perm Perm Prot Prot
Protected Phases 2 6 3 8 7 4
Permitted Phases 2 2 6 6
Actuated Green, G (s) 33.4 33.4 33.4 33.4 33.4 6.4 65.2 9.4 68.2
Effective Green, g (s) 33.4 33.4 33.4 33.4 33.4 6.4 65.2 9.4 68.2
Actuated g/C Ratio 0.28 0.28 0.28 0.28 0.28 0.05 0.54 0.08 0.57
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 1.5 3.0 1.5 3.0
Lane Grp Cap (vph) 441 441 362 519 441 94 2709 139 2884
v/s Ratio Prot 0.02 c0.03 0.20 0.05 c0.46
v/s Ratio Perm 0.05 0.05 c0.25 0.01
v/c Ratio 0.19 0.19 0.91 0.08 0.05 0.52 0.37 0.63 0.81
Uniform Delay, d1 33.0 33.0 41.9 31.9 31.7 55.3 15.6 53.6 20.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.87 1.00 1.00
Incremental Delay, d2 0.1 0.1 26.0 0.0 0.0 2.2 0.4 6.2 2.7
Delay (s) 33.1 33.1 67.9 31.9 31.7 57.8 13.9 59.8 23.5
Level of Service C C E C C E B E C
Approach Delay (s) 33.1 58.2 15.9 24.8
Approach LOS C E B C

Intersection Summary
HCM Average Control Delay 26.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 75.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
1: Heil Av & Magnolia St AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Lane Group EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 84 182 330 39 81 49 1009 87 2351
v/c Ratio 0.19 0.34 0.91 0.08 0.16 0.46 0.37 0.63 0.81
Control Delay 32.6 11.4 71.6 30.1 7.1 67.5 14.4 73.0 24.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 32.6 11.4 71.6 30.1 7.1 67.5 14.4 73.0 24.7
Queue Length 50th (ft) 48 27 241 22 0 40 215 66 552
Queue Length 95th (ft) 59 30 284 40 24 82 260 119 656
Internal Link Dist (ft) 689 601 192 483
Turn Bay Length (ft) 150 120 170
Base Capacity (vph) 502 593 411 590 557 118 2728 177 2920
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.17 0.31 0.80 0.07 0.15 0.42 0.37 0.49 0.81

Intersection Summary



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
3: I-405 NB Off-Ramp & Magnolia St AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 0 236 749 602 0 2195
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0
Lane Util. Factor 0.88 0.91 0.91
Frt 0.85 0.93 1.00
Flt Protected 1.00 1.00 1.00
Satd. Flow (prot) 2787 4745 5085
Flt Permitted 1.00 1.00 1.00
Satd. Flow (perm) 2787 4745 5085
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 257 814 654 0 2386
RTOR Reduction (vph) 0 193 242 0 0 0
Lane Group Flow (vph) 0 64 1226 0 0 2386
Turn Type custom
Protected Phases 2 6 8
Permitted Phases 8
Actuated Green, G (s) 15.0 37.0 60.0
Effective Green, g (s) 15.0 37.0 60.0
Actuated g/C Ratio 0.25 0.62 1.00
Clearance Time (s) 4.0 4.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 697 2926 5085
v/s Ratio Prot 0.26 c0.47
v/s Ratio Perm 0.02
v/c Ratio 0.09 0.42 0.47
Uniform Delay, d1 17.3 5.9 0.0
Progression Factor 1.00 0.03 1.00
Incremental Delay, d2 0.1 0.4 0.0
Delay (s) 17.3 0.6 0.0
Level of Service B A A
Approach Delay (s) 17.3 0.6 0.0
Approach LOS B A A

Intersection Summary
HCM Average Control Delay 1.3 HCM Level of Service A
HCM Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 0.0
Intersection Capacity Utilization 45.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
3: I-405 NB Off-Ramp & Magnolia St AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Lane Group WBR NBT SBT
Lane Group Flow (vph) 257 1468 2386
v/c Ratio 0.27 0.46 0.47
Control Delay 1.7 0.6 0.2
Queue Delay 0.0 0.0 0.0
Total Delay 1.7 0.6 0.2
Queue Length 50th (ft) 0 0 0
Queue Length 95th (ft) 11 0 0
Internal Link Dist (ft) 968 103
Turn Bay Length (ft)
Base Capacity (vph) 953 3168 5085
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.27 0.46 0.47

Intersection Summary



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
6: I-405 SB Off-Ramp & Magnolia St AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 35 519 0 1316 1136 1059
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.88 0.91 0.91
Frt 1.00 0.85 1.00 0.93
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3433 2787 5085 4717
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3433 2787 5085 4717
Peak-hour factor, PHF 0.87 0.87 0.92 0.95 0.87 0.87
Adj. Flow (vph) 40 597 0 1385 1306 1217
RTOR Reduction (vph) 0 79 0 0 263 0
Lane Group Flow (vph) 40 518 0 1385 2260 0
Turn Type Perm
Protected Phases 8 6 2
Permitted Phases 8
Actuated Green, G (s) 14.6 14.6 37.4 37.4
Effective Green, g (s) 14.6 14.6 37.4 37.4
Actuated g/C Ratio 0.24 0.24 0.62 0.62
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 835 678 3170 2940
v/s Ratio Prot 0.01 0.27 c0.48
v/s Ratio Perm c0.19
v/c Ratio 0.05 0.76 0.44 0.96dr
Uniform Delay, d1 17.4 21.1 5.8 8.2
Progression Factor 1.00 1.00 0.08 1.04
Incremental Delay, d2 0.0 5.1 0.3 1.8
Delay (s) 17.4 26.2 0.8 10.4
Level of Service B C A B
Approach Delay (s) 25.7 0.8 10.4
Approach LOS C A B

Intersection Summary
HCM Average Control Delay 9.6 HCM Level of Service A
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 70.5% ICU Level of Service C
Analysis Period (min) 15
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
6: I-405 SB Off-Ramp & Magnolia St AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Lane Group EBL EBR NBT SBT
Lane Group Flow (vph) 40 597 1385 2523
v/c Ratio 0.05 0.79 0.44 0.96dr
Control Delay 16.7 25.9 0.8 8.1
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 16.7 25.9 0.8 8.1
Queue Length 50th (ft) 5 90 6 173
Queue Length 95th (ft) 14 140 6 232
Internal Link Dist (ft) 499 1074 968
Turn Bay Length (ft)
Base Capacity (vph) 915 819 3171 3206
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.04 0.73 0.44 0.79

Intersection Summary
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
7: Warner Av & Magnolia St AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 235 1947 56 158 946 61 100 1020 295 365 1150 140
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.86 0.97 0.91 1.00 0.97 0.91 0.97 0.91
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.97 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3433 6381 3433 5085 1583 3433 4914 3433 5002
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3433 6381 3433 5085 1583 3433 4914 3433 5002
Peak-hour factor, PHF 0.91 0.91 0.91 0.87 0.87 0.87 0.98 0.98 0.98 0.81 0.81 0.81
Adj. Flow (vph) 258 2140 62 182 1087 70 102 1041 301 451 1420 173
RTOR Reduction (vph) 0 3 0 0 0 48 0 43 0 0 12 0
Lane Group Flow (vph) 258 2199 0 182 1087 22 102 1299 0 451 1581 0
Turn Type Prot Prot Perm Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8
Actuated Green, G (s) 12.5 43.0 8.0 38.5 38.5 7.3 36.0 17.0 45.7
Effective Green, g (s) 12.5 43.0 8.0 38.5 38.5 7.3 36.0 17.0 45.7
Actuated g/C Ratio 0.10 0.36 0.07 0.32 0.32 0.06 0.30 0.14 0.38
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 4.0 2.0 4.0 4.0 2.0 4.0 2.0 4.0
Lane Grp Cap (vph) 358 2287 229 1631 508 209 1474 486 1905
v/s Ratio Prot c0.08 c0.34 0.05 0.21 0.03 c0.26 0.13 c0.32
v/s Ratio Perm 0.01
v/c Ratio 0.72 0.96 0.79 0.67 0.04 0.49 0.88 0.93 0.83
Uniform Delay, d1 52.1 37.7 55.2 35.2 28.1 54.5 40.0 50.9 33.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.95
Incremental Delay, d2 5.9 11.7 16.1 2.2 0.2 0.7 7.9 18.0 3.0
Delay (s) 58.0 49.4 71.3 37.4 28.2 55.2 47.8 67.1 34.9
Level of Service E D E D C E D E C
Approach Delay (s) 50.3 41.5 48.4 42.0
Approach LOS D D D D

Intersection Summary
HCM Average Control Delay 46.0 HCM Level of Service D
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 83.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
7: Warner Av & Magnolia St AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 258 2202 182 1087 70 102 1342 451 1593
v/c Ratio 0.72 0.96 0.80 0.67 0.13 0.49 0.88 0.93 0.83
Control Delay 63.9 49.5 80.0 37.9 7.5 62.5 46.3 69.7 34.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 63.9 49.5 80.0 37.9 7.5 62.5 46.3 69.7 34.9
Queue Length 50th (ft) 100 480 73 268 0 39 348 183 394
Queue Length 95th (ft) 145 #570 #124 309 31 69 411 #229 390
Internal Link Dist (ft) 821 500 828 1074
Turn Bay Length (ft) 240 180 160 200
Base Capacity (vph) 401 2291 229 1632 556 229 1517 486 1918
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.64 0.96 0.79 0.67 0.13 0.45 0.88 0.93 0.83

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
1: Heil Av & Magnolia St PM Peak Hour

I-405 PA/ED 11/17/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 29 35 77 158 38 119 85 1630 230 79 972 23
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frt 1.00 0.85 1.00 1.00 0.85 1.00 0.98 1.00 1.00
Flt Protected 0.98 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1821 1583 1770 1863 1583 1770 4991 1770 5068
Flt Permitted 0.86 1.00 0.67 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1607 1583 1253 1863 1583 1770 4991 1770 5068
Peak-hour factor, PHF 0.75 0.75 0.75 0.82 0.82 0.82 0.97 0.97 0.97 0.89 0.89 0.89
Adj. Flow (vph) 39 47 103 193 46 145 88 1680 237 89 1092 26
RTOR Reduction (vph) 0 0 84 0 0 118 0 13 0 0 1 0
Lane Group Flow (vph) 0 86 19 193 46 27 88 1904 0 89 1117 0
Turn Type Perm Perm Perm Perm Prot Prot
Protected Phases 2 6 3 8 7 4
Permitted Phases 2 2 6 6
Actuated Green, G (s) 22.3 22.3 22.3 22.3 22.3 9.4 73.7 12.0 76.3
Effective Green, g (s) 22.3 22.3 22.3 22.3 22.3 9.4 73.7 12.0 76.3
Actuated g/C Ratio 0.19 0.19 0.19 0.19 0.19 0.08 0.61 0.10 0.64
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 1.5 3.0 1.5 3.0
Lane Grp Cap (vph) 299 294 233 346 294 139 3065 177 3222
v/s Ratio Prot 0.02 0.05 c0.38 c0.05 0.22
v/s Ratio Perm 0.05 0.01 c0.15 0.02
v/c Ratio 0.29 0.07 0.83 0.13 0.09 0.63 0.62 0.50 0.35
Uniform Delay, d1 42.0 40.3 47.0 40.8 40.5 53.6 14.4 51.2 10.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.05 0.66 1.00 1.00
Incremental Delay, d2 0.2 0.0 20.0 0.1 0.0 4.7 0.7 0.8 0.3
Delay (s) 42.2 40.3 67.0 40.8 40.5 60.9 10.2 52.0 10.5
Level of Service D D E D D E B D B
Approach Delay (s) 41.2 53.9 12.4 13.6
Approach LOS D D B B

Intersection Summary
HCM Average Control Delay 18.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 66.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
1: Heil Av & Magnolia St PM Peak Hour

I-405 PA/ED 11/17/2010
Albert Grover & Associates

Lane Group EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 86 103 193 46 145 88 1917 89 1118
v/c Ratio 0.29 0.27 0.83 0.13 0.35 0.63 0.62 0.50 0.35
Control Delay 42.4 8.7 73.5 38.6 8.3 70.0 10.7 61.7 11.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.8 0.0 0.0
Total Delay 42.4 8.7 73.5 38.6 8.3 70.0 11.5 61.7 11.6
Queue Length 50th (ft) 58 0 145 30 0 62 198 66 139
Queue Length 95th (ft) 80 26 190 53 37 m91 426 120 208
Internal Link Dist (ft) 689 601 192 483
Turn Bay Length (ft) 150 120 170
Base Capacity (vph) 415 485 324 481 516 177 3077 177 3225
Starvation Cap Reductn 0 0 0 0 0 0 745 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.21 0.21 0.60 0.10 0.28 0.50 0.82 0.50 0.35

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
3: I-405 NB Off-Ramp & Magnolia St PM Peak Hour

I-405 PA/ED 11/17/2010
Albert Grover & Associates

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 0 673 1272 424 0 1063
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0
Lane Util. Factor 0.88 0.91 0.91
Frt 0.85 0.96 1.00
Flt Protected 1.00 1.00 1.00
Satd. Flow (prot) 2787 4895 5085
Flt Permitted 1.00 1.00 1.00
Satd. Flow (perm) 2787 4895 5085
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 732 1383 461 0 1155
RTOR Reduction (vph) 0 25 97 0 0 0
Lane Group Flow (vph) 0 707 1747 0 0 1155
Turn Type custom
Protected Phases 2 6 8
Permitted Phases 8
Actuated Green, G (s) 22.0 30.0 60.0
Effective Green, g (s) 22.0 30.0 60.0
Actuated g/C Ratio 0.37 0.50 1.00
Clearance Time (s) 4.0 4.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 1022 2448 5085
v/s Ratio Prot c0.36 0.23
v/s Ratio Perm c0.25
v/c Ratio 0.69 0.71 0.23
Uniform Delay, d1 16.1 11.7 0.0
Progression Factor 1.00 0.31 1.00
Incremental Delay, d2 2.0 1.5 0.0
Delay (s) 18.2 5.2 0.0
Level of Service B A A
Approach Delay (s) 18.2 5.2 0.0
Approach LOS B A A

Intersection Summary
HCM Average Control Delay 6.1 HCM Level of Service A
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 64.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
3: I-405 NB Off-Ramp & Magnolia St PM Peak Hour

I-405 PA/ED 11/17/2010
Albert Grover & Associates

Lane Group WBR NBT SBT
Lane Group Flow (vph) 732 1844 1155
v/c Ratio 0.70 0.72 0.23
Control Delay 19.3 4.9 0.1
Queue Delay 0.3 0.0 0.0
Total Delay 19.6 4.9 0.1
Queue Length 50th (ft) 113 35 0
Queue Length 95th (ft) 173 34 0
Internal Link Dist (ft) 968 103
Turn Bay Length (ft)
Base Capacity (vph) 1092 2546 5085
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 74 34 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.72 0.73 0.23

Intersection Summary



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
6: I-405 SB Off-Ramp & Magnolia St PM Peak Hour

I-405 PA/ED 11/17/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 256 885 0 1440 700 363
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.88 0.91 0.91
Frt 1.00 0.85 1.00 0.95
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3433 2787 5085 4825
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3433 2787 5085 4825
Peak-hour factor, PHF 0.90 0.90 0.93 0.93 0.90 0.90
Adj. Flow (vph) 284 983 0 1548 778 403
RTOR Reduction (vph) 0 108 0 0 144 0
Lane Group Flow (vph) 284 875 0 1548 1037 0
Turn Type Perm
Protected Phases 8 6 2
Permitted Phases 8
Actuated Green, G (s) 23.5 23.5 28.5 28.5
Effective Green, g (s) 23.5 23.5 28.5 28.5
Actuated g/C Ratio 0.39 0.39 0.48 0.48
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1345 1092 2415 2292
v/s Ratio Prot 0.08 c0.30 0.21
v/s Ratio Perm c0.31
v/c Ratio 0.21 0.80 0.64 0.45
Uniform Delay, d1 12.1 16.2 11.9 10.5
Progression Factor 1.00 1.00 0.51 0.70
Incremental Delay, d2 0.1 4.3 0.7 0.6
Delay (s) 12.2 20.5 6.7 8.0
Level of Service B C A A
Approach Delay (s) 18.6 6.7 8.0
Approach LOS B A A

Intersection Summary
HCM Average Control Delay 10.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 59.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
6: I-405 SB Off-Ramp & Magnolia St PM Peak Hour

I-405 PA/ED 11/17/2010
Albert Grover & Associates

Lane Group EBL EBR NBT SBT
Lane Group Flow (vph) 284 983 1548 1181
v/c Ratio 0.21 0.82 0.64 0.49
Control Delay 11.8 19.3 7.1 6.6
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 11.8 19.3 7.1 6.6
Queue Length 50th (ft) 30 131 131 63
Queue Length 95th (ft) 52 205 179 108
Internal Link Dist (ft) 555 1074 968
Turn Bay Length (ft)
Base Capacity (vph) 1488 1309 2412 2434
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.19 0.75 0.64 0.49

Intersection Summary



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
7: Warner Av & Magnolia St PM Peak Hour

I-405 PA/ED 11/17/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 275 1339 80 190 1611 130 159 1035 195 220 1187 178
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.86 0.97 0.91 1.00 0.97 0.91 0.97 0.91
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.98 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3433 6354 3433 5085 1583 3433 4964 3433 4986
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3433 6354 3433 5085 1583 3433 4964 3433 4986
Peak-hour factor, PHF 0.89 0.89 0.89 0.94 0.94 0.94 0.89 0.89 0.89 0.94 0.94 0.94
Adj. Flow (vph) 309 1504 90 202 1714 138 179 1163 219 234 1263 189
RTOR Reduction (vph) 0 7 0 0 0 72 0 23 0 0 16 0
Lane Group Flow (vph) 309 1587 0 202 1714 66 179 1359 0 234 1436 0
Turn Type Prot Prot Perm Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8
Actuated Green, G (s) 12.7 46.3 10.7 44.3 44.3 8.0 37.0 10.0 39.0
Effective Green, g (s) 12.7 46.3 10.7 44.3 44.3 8.0 37.0 10.0 39.0
Actuated g/C Ratio 0.11 0.39 0.09 0.37 0.37 0.07 0.31 0.08 0.32
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 4.0 2.0 4.0 4.0 2.0 4.0 2.0 4.0
Lane Grp Cap (vph) 363 2452 306 1877 584 229 1531 286 1620
v/s Ratio Prot c0.09 0.25 0.06 c0.34 0.05 c0.27 0.07 c0.29
v/s Ratio Perm 0.04
v/c Ratio 0.85 0.65 0.66 0.91 0.11 0.78 0.89 0.82 0.89
Uniform Delay, d1 52.7 30.2 52.9 36.0 24.9 55.1 39.5 54.1 38.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.94 0.92
Incremental Delay, d2 16.6 1.3 4.1 8.3 0.4 14.7 8.0 12.5 6.0
Delay (s) 69.3 31.5 57.0 44.3 25.3 69.8 47.5 63.4 41.4
Level of Service E C E D C E D E D
Approach Delay (s) 37.6 44.3 50.1 44.5
Approach LOS D D D D

Intersection Summary
HCM Average Control Delay 43.8 HCM Level of Service D
HCM Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 83.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
7: Warner Av & Magnolia St PM Peak Hour

I-405 PA/ED 11/17/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 309 1594 202 1714 138 179 1382 234 1452
v/c Ratio 0.85 0.65 0.66 0.91 0.21 0.79 0.89 0.82 0.89
Control Delay 74.5 31.6 63.6 44.7 7.7 78.8 46.9 69.3 41.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 74.5 31.6 63.6 44.7 7.7 78.8 46.9 69.3 41.1
Queue Length 50th (ft) 122 291 78 460 12 71 365 92 380
Queue Length 95th (ft)#191 331 118 #536 55 #126 422m#147 422
Internal Link Dist (ft) 821 500 828 1074
Turn Bay Length (ft) 240 180 160 200
Base Capacity (vph) 372 2461 343 1878 657 229 1553 286 1638
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.83 0.65 0.59 0.91 0.21 0.78 0.89 0.82 0.89

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
1: Heil Av & Magnolia St AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 30 34 116 272 36 65 48 820 162 115 2309 32
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frt 1.00 0.85 1.00 1.00 0.85 1.00 0.98 1.00 1.00
Flt Protected 0.98 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1820 1583 1770 1863 1583 1770 4960 1770 5075
Flt Permitted 0.86 1.00 0.67 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1607 1583 1246 1863 1583 1770 4960 1770 5075
Peak-hour factor, PHF 0.62 0.62 0.62 0.77 0.77 0.77 0.93 0.93 0.93 0.90 0.90 0.90
Adj. Flow (vph) 48 55 187 353 47 84 52 882 174 128 2566 36
RTOR Reduction (vph) 0 0 92 0 0 59 0 22 0 0 1 0
Lane Group Flow (vph) 0 103 95 353 47 25 52 1034 0 128 2601 0
Turn Type Perm Perm Perm Perm Prot Prot
Protected Phases 2 6 3 8 7 4
Permitted Phases 2 2 6 6
Actuated Green, G (s) 35.6 35.6 35.6 35.6 35.6 6.4 60.3 12.1 66.0
Effective Green, g (s) 35.6 35.6 35.6 35.6 35.6 6.4 60.3 12.1 66.0
Actuated g/C Ratio 0.30 0.30 0.30 0.30 0.30 0.05 0.50 0.10 0.55
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 1.5 3.0 1.5 3.0
Lane Grp Cap (vph) 477 470 370 553 470 94 2492 178 2791
v/s Ratio Prot 0.03 0.03 c0.21 0.07 c0.51
v/s Ratio Perm 0.06 0.06 c0.28 0.02
v/c Ratio 0.22 0.20 0.95 0.08 0.05 0.55 0.41 0.72 0.93
Uniform Delay, d1 31.7 31.6 41.4 30.4 30.2 55.4 18.8 52.3 24.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.80 0.68 1.00 1.00
Incremental Delay, d2 0.1 0.1 34.5 0.0 0.0 3.7 0.5 11.0 7.2
Delay (s) 31.8 31.6 75.9 30.5 30.2 48.3 13.3 63.3 32.1
Level of Service C C E C C D B E C
Approach Delay (s) 31.7 63.5 14.9 33.5
Approach LOS C E B C

Intersection Summary
HCM Average Control Delay 32.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 80.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
1: Heil Av & Magnolia St AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Lane Group EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 103 187 353 47 84 52 1056 128 2602
v/c Ratio 0.22 0.33 0.95 0.09 0.16 0.49 0.42 0.72 0.92
Control Delay 32.5 12.2 78.6 30.1 7.0 58.2 13.3 73.3 32.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 32.5 12.2 78.6 30.1 7.0 58.2 13.3 73.3 32.0
Queue Length 50th (ft) 59 31 264 26 0 35 87 97 692
Queue Length 95th (ft) 69 34 #338 47 25 m72 184 160 #841
Internal Link Dist (ft) 689 601 192 483
Turn Bay Length (ft) 150 120 170
Base Capacity (vph) 496 579 384 574 546 118 2512 236 2826
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.21 0.32 0.92 0.08 0.15 0.44 0.42 0.54 0.92

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
6: I-405 SB Off-Ramp & Magnolia St AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 37 540 0 1361 1311 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.88 0.95 0.95
Frt 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 2787 3539 1863
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 2787 3539 1863
Peak-hour factor, PHF 0.87 0.87 0.92 0.95 0.87 0.87
Adj. Flow (vph) 43 621 0 1433 1507 0
RTOR Reduction (vph) 0 107 0 0 0 0
Lane Group Flow (vph) 43 514 0 1433 1507 0
Turn Type Perm
Protected Phases 8 6 2
Permitted Phases 8
Actuated Green, G (s) 8.0 8.0 44.0 44.0
Effective Green, g (s) 8.0 8.0 44.0 44.0
Actuated g/C Ratio 0.13 0.13 0.73 0.73
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 236 372 2595 1366
v/s Ratio Prot 0.02 0.40 c0.81
v/s Ratio Perm c0.18
v/c Ratio 0.18 1.38 0.55 1.10
Uniform Delay, d1 23.1 26.0 3.6 8.0
Progression Factor 1.00 1.00 3.85 1.68
Incremental Delay, d2 0.4 187.3 0.4 52.9
Delay (s) 23.5 213.3 14.2 66.3
Level of Service C F B E
Approach Delay (s) 201.0 14.2 66.3
Approach LOS F B E

Intersection Summary
HCM Average Control Delay 70.4 HCM Level of Service E
HCM Volume to Capacity ratio 1.15
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 74.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
6: I-405 SB Off-Ramp & Magnolia St AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Lane Group EBL EBR NBT SBT
Lane Group Flow (vph) 43 621 1433 1507
v/c Ratio 0.18 1.30 0.55 1.10
Control Delay 25.2 171.0 14.4 69.3
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 25.2 171.0 14.4 69.3
Queue Length 50th (ft) 14 ~145 502 ~387
Queue Length 95th (ft) 38 #235 m566 #782
Internal Link Dist (ft) 653 1074 101
Turn Bay Length (ft)
Base Capacity (vph) 236 479 2595 1366
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.18 1.30 0.55 1.10

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
7: Warner Av & Magnolia St AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 237 1995 59 160 990 69 104 1055 313 460 1232 159
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.86 0.97 0.91 1.00 1.00 0.91 0.97 0.95 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 6380 3433 5085 1583 1770 4911 3433 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 6380 3433 5085 1583 1770 4911 3433 3539 1583
Peak-hour factor, PHF 0.91 0.91 0.91 0.87 0.87 0.87 0.98 0.98 0.98 0.81 0.81 0.81
Adj. Flow (vph) 260 2192 65 184 1138 79 106 1077 319 568 1521 196
RTOR Reduction (vph) 0 3 0 0 0 55 0 45 0 0 0 46
Lane Group Flow (vph) 260 2254 0 184 1138 24 106 1351 0 568 1521 150
Turn Type Prot Prot Perm Prot Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 6
Actuated Green, G (s) 10.8 40.0 8.0 37.2 37.2 8.0 36.0 20.0 48.0 48.0
Effective Green, g (s) 10.8 40.0 8.0 37.2 37.2 8.0 36.0 20.0 48.0 48.0
Actuated g/C Ratio 0.09 0.33 0.07 0.31 0.31 0.07 0.30 0.17 0.40 0.40
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 4.0 2.0 4.0 4.0 2.0 4.0 2.0 4.0 4.0
Lane Grp Cap (vph) 309 2127 229 1576 491 118 1473 572 1416 633
v/s Ratio Prot c0.08 c0.35 0.05 0.22 0.06 0.28 c0.17 c0.43
v/s Ratio Perm 0.02 0.09
v/c Ratio 0.84 1.06 0.80 0.72 0.05 0.90 0.92 0.99 1.07 0.24
Uniform Delay, d1 53.8 40.0 55.2 36.8 29.0 55.6 40.6 49.9 36.0 23.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.99 0.98
Incremental Delay, d2 17.6 37.5 17.2 2.9 0.2 51.1 10.6 9.7 35.0 0.1
Delay (s) 71.4 77.5 72.4 39.7 29.2 106.7 51.1 57.3 70.6 23.6
Level of Service E E E D C F D E E C
Approach Delay (s) 76.9 43.4 55.0 63.3
Approach LOS E D E E

Intersection Summary
HCM Average Control Delay 62.5 HCM Level of Service E
HCM Volume to Capacity ratio 1.03
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 88.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
7: Warner Av & Magnolia St AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT SBR
Lane Group Flow (vph) 260 2257 184 1138 79 106 1396 568 1521 196
v/c Ratio 0.84 1.06 0.80 0.72 0.14 0.90 0.92 0.99 1.07 0.29
Control Delay 77.0 76.2 80.6 40.0 7.2 115.0 49.5 57.8 69.8 14.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 77.0 76.2 80.6 40.0 7.2 115.0 49.5 57.8 69.8 14.6
Queue Length 50th (ft) 103 ~558 73 287 0 83 367 219 ~690 55
Queue Length 95th (ft)#172 #634 #125 326 33 #193 #459 m191 m512 m45
Internal Link Dist (ft) 821 500 828 1074
Turn Bay Length (ft) 240 180 160 200 130
Base Capacity (vph) 315 2131 229 1576 545 118 1518 572 1416 679
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.83 1.06 0.80 0.72 0.14 0.90 0.92 0.99 1.07 0.29

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
1: Heil Av & Magnolia St PM Peak Hour

I-405 PA/ED 11/17/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 30 52 81 179 54 145 89 1833 363 97 1134 24
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frt 1.00 0.85 1.00 1.00 0.85 1.00 0.98 1.00 1.00
Flt Protected 0.98 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1829 1583 1770 1863 1583 1770 4959 1770 5069
Flt Permitted 0.88 1.00 0.63 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1641 1583 1173 1863 1583 1770 4959 1770 5069
Peak-hour factor, PHF 0.75 0.75 0.75 0.82 0.82 0.82 0.97 0.97 0.97 0.89 0.89 0.89
Adj. Flow (vph) 40 69 108 218 66 177 92 1890 374 109 1274 27
RTOR Reduction (vph) 0 0 85 0 0 140 0 20 0 0 2 0
Lane Group Flow (vph) 0 109 23 218 66 37 92 2244 0 109 1299 0
Turn Type Perm Perm Perm Perm Prot Prot
Protected Phases 2 6 3 8 7 4
Permitted Phases 2 2 6 6
Actuated Green, G (s) 25.3 25.3 25.3 25.3 25.3 9.6 72.1 10.6 73.1
Effective Green, g (s) 25.3 25.3 25.3 25.3 25.3 9.6 72.1 10.6 73.1
Actuated g/C Ratio 0.21 0.21 0.21 0.21 0.21 0.08 0.60 0.09 0.61
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 1.5 3.0 1.5 3.0
Lane Grp Cap (vph) 346 334 247 393 334 142 2980 156 3088
v/s Ratio Prot 0.04 0.05 c0.45 c0.06 0.26
v/s Ratio Perm 0.07 0.01 c0.19 0.02
v/c Ratio 0.32 0.07 0.88 0.17 0.11 0.65 0.75 0.70 0.42
Uniform Delay, d1 40.0 37.9 45.9 38.7 38.3 53.6 17.5 53.1 12.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.07 0.83 1.00 1.00
Incremental Delay, d2 0.2 0.0 28.1 0.1 0.1 6.2 1.5 10.5 0.4
Delay (s) 40.2 37.9 74.0 38.8 38.3 63.8 16.0 63.6 12.7
Level of Service D D E D D E B E B
Approach Delay (s) 39.1 55.2 17.9 16.7
Approach LOS D E B B

Intersection Summary
HCM Average Control Delay 22.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 75.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
1: Heil Av & Magnolia St PM Peak Hour

I-405 PA/ED 11/17/2010
Albert Grover & Associates

Lane Group EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 109 108 218 66 177 92 2264 109 1301
v/c Ratio 0.32 0.26 0.88 0.17 0.37 0.65 0.76 0.69 0.42
Control Delay 40.7 7.9 78.2 37.3 7.3 74.9 17.3 75.1 14.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.7 7.9 78.2 37.3 7.3 74.9 17.3 75.1 14.0
Queue Length 50th (ft) 71 0 164 42 0 70 431 83 186
Queue Length 95th (ft) 94 26 215 68 39 m94 539 141 261
Internal Link Dist (ft) 605 504 192 471
Turn Bay Length (ft) 150 120 170
Base Capacity (vph) 451 514 323 512 564 177 2998 193 3091
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.24 0.21 0.67 0.13 0.31 0.52 0.76 0.56 0.42

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
6: I-405 SB Off-Ramp & Magnolia St PM Peak Hour

I-405 PA/ED 11/17/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 267 911 0 1686 866 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.88 0.95 0.95
Frt 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 2787 3539 3539
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 2787 3539 3539
Peak-hour factor, PHF 0.90 0.90 0.92 0.93 0.90 0.90
Adj. Flow (vph) 297 1012 0 1813 962 0
RTOR Reduction (vph) 0 142 0 0 0 0
Lane Group Flow (vph) 297 870 0 1813 962 0
Turn Type Perm
Protected Phases 8 6 2
Permitted Phases 8
Actuated Green, G (s) 18.0 18.0 34.0 34.0
Effective Green, g (s) 18.0 18.0 34.0 34.0
Actuated g/C Ratio 0.30 0.30 0.57 0.57
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 531 836 2005 2005
v/s Ratio Prot 0.17 c0.51 0.27
v/s Ratio Perm c0.31
v/c Ratio 0.56 1.04 0.90 0.48
Uniform Delay, d1 17.7 21.0 11.6 7.7
Progression Factor 1.00 1.00 1.17 0.70
Incremental Delay, d2 1.3 42.2 3.3 0.8
Delay (s) 18.9 63.2 16.8 6.1
Level of Service B E B A
Approach Delay (s) 53.1 16.8 6.1
Approach LOS D B A

Intersection Summary
HCM Average Control Delay 25.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 124.5% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
6: I-405 SB Off-Ramp & Magnolia St PM Peak Hour

I-405 PA/ED 11/17/2010
Albert Grover & Associates

Lane Group EBL EBR NBT SBT
Lane Group Flow (vph) 297 1012 1813 962
v/c Ratio 0.56 1.03 0.90 0.48
Control Delay 22.5 58.0 17.4 6.2
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 22.5 58.0 17.4 6.2
Queue Length 50th (ft) 89 ~198 556 80
Queue Length 95th (ft) 158 #318 m375 93
Internal Link Dist (ft) 678 1074 101
Turn Bay Length (ft)
Base Capacity (vph) 531 978 2005 2005
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.56 1.03 0.90 0.48

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
7: Warner Av & Magnolia St PM Peak Hour

I-405 PA/ED 11/17/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 342 1340 84 203 1785 165 166 1179 209 285 1276 216
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.86 0.97 0.91 1.00 1.00 0.91 0.97 0.95 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.98 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 6351 3433 5085 1583 1770 4970 3433 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 6351 3433 5085 1583 1770 4970 3433 3539 1583
Peak-hour factor, PHF 0.89 0.89 0.89 0.94 0.94 0.94 0.89 0.89 0.89 0.94 0.94 0.94
Adj. Flow (vph) 384 1506 94 216 1899 176 187 1325 235 303 1357 230
RTOR Reduction (vph) 0 7 0 0 0 84 0 21 0 0 0 60
Lane Group Flow (vph) 384 1593 0 216 1899 92 187 1539 0 303 1357 170
Turn Type Prot Prot Perm Prot Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 6
Actuated Green, G (s) 11.0 41.1 10.9 41.0 41.0 12.0 42.0 10.0 40.0 40.0
Effective Green, g (s) 11.0 41.1 10.9 41.0 41.0 12.0 42.0 10.0 40.0 40.0
Actuated g/C Ratio 0.09 0.34 0.09 0.34 0.34 0.10 0.35 0.08 0.33 0.33
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 4.0 2.0 4.0 4.0 2.0 4.0 2.0 4.0 4.0
Lane Grp Cap (vph) 315 2175 312 1737 541 177 1740 286 1180 528
v/s Ratio Prot c0.11 0.25 0.06 c0.37 c0.11 0.31 0.09 c0.38
v/s Ratio Perm 0.06 0.11
v/c Ratio 1.22 0.73 0.69 1.09 0.17 1.06 0.88 1.06 1.15 0.32
Uniform Delay, d1 54.5 34.6 52.9 39.5 27.6 54.0 36.7 55.0 40.0 29.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.94 0.83 0.73
Incremental Delay, d2123.9 2.2 5.3 51.8 0.7 83.4 7.0 58.6 74.1 1.0
Delay (s) 178.4 36.8 58.2 91.3 28.3 137.4 43.7 110.2 107.4 22.9
Level of Service F D E F C F D F F C
Approach Delay (s) 64.2 83.3 53.7 97.6
Approach LOS E F D F

Intersection Summary
HCM Average Control Delay 75.4 HCM Level of Service E
HCM Volume to Capacity ratio 1.12
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 102.0% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
7: Warner Av & Magnolia St PM Peak Hour

I-405 PA/ED 11/17/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT SBR
Lane Group Flow (vph) 384 1600 216 1899 176 187 1560 303 1357 230
v/c Ratio 1.22 0.73 0.69 1.09 0.28 1.06 0.89 1.06 1.15 0.39
Control Delay 169.4 37.0 64.8 89.5 10.3 135.1 43.3 108.2 106.2 14.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 169.4 37.0 64.8 89.5 10.3 135.1 43.3 108.2 106.2 14.7
Queue Length 50th (ft)~188 316 84 ~608 26 ~159 407 ~135 ~635 72
Queue Length 95th (ft)#284 356 125 #705 78 #302 465m#172m#692 m101
Internal Link Dist (ft) 688 500 618 1074
Turn Bay Length (ft) 240 180 160 200 130
Base Capacity (vph) 315 2181 343 1737 624 177 1760 286 1180 588
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.22 0.73 0.63 1.09 0.28 1.06 0.89 1.06 1.15 0.39

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
1: Heil Av & Magnolia St AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 30 34 116 272 36 65 48 820 162 115 2309 32
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frt 1.00 0.85 1.00 1.00 0.85 1.00 0.98 1.00 1.00
Flt Protected 0.98 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1820 1583 1770 1863 1583 1770 4960 1770 5075
Flt Permitted 0.86 1.00 0.67 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1607 1583 1246 1863 1583 1770 4960 1770 5075
Peak-hour factor, PHF 0.62 0.62 0.62 0.77 0.77 0.77 0.93 0.93 0.93 0.90 0.90 0.90
Adj. Flow (vph) 48 55 187 353 47 84 52 882 174 128 2566 36
RTOR Reduction (vph) 0 0 92 0 0 59 0 22 0 0 1 0
Lane Group Flow (vph) 0 103 95 353 47 25 52 1034 0 128 2601 0
Turn Type Perm Perm Perm Perm Prot Prot
Protected Phases 2 6 3 8 7 4
Permitted Phases 2 2 6 6
Actuated Green, G (s) 35.6 35.6 35.6 35.6 35.6 6.4 60.3 12.1 66.0
Effective Green, g (s) 35.6 35.6 35.6 35.6 35.6 6.4 60.3 12.1 66.0
Actuated g/C Ratio 0.30 0.30 0.30 0.30 0.30 0.05 0.50 0.10 0.55
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 1.5 3.0 1.5 3.0
Lane Grp Cap (vph) 477 470 370 553 470 94 2492 178 2791
v/s Ratio Prot 0.03 0.03 c0.21 0.07 c0.51
v/s Ratio Perm 0.06 0.06 c0.28 0.02
v/c Ratio 0.22 0.20 0.95 0.08 0.05 0.55 0.41 0.72 0.93
Uniform Delay, d1 31.7 31.6 41.4 30.4 30.2 55.4 18.8 52.3 24.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.98 0.87 1.00 1.00
Incremental Delay, d2 0.1 0.1 34.5 0.0 0.0 3.6 0.5 11.0 7.2
Delay (s) 31.8 31.6 75.9 30.5 30.2 57.9 16.9 63.3 32.1
Level of Service C C E C C E B E C
Approach Delay (s) 31.7 63.5 18.8 33.5
Approach LOS C E B C

Intersection Summary
HCM Average Control Delay 33.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 80.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
1: Heil Av & Magnolia St AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Lane Group EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 103 187 353 47 84 52 1056 128 2602
v/c Ratio 0.22 0.33 0.95 0.09 0.16 0.49 0.42 0.72 0.92
Control Delay 32.5 12.2 78.6 30.1 7.0 67.5 16.9 73.3 32.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0
Total Delay 32.5 12.2 78.6 30.1 7.0 67.5 17.0 73.3 32.0
Queue Length 50th (ft) 59 31 264 26 0 42 226 97 692
Queue Length 95th (ft) 69 34 #338 47 25 85 271 160 #841
Internal Link Dist (ft) 689 601 192 483
Turn Bay Length (ft) 350 120 170
Base Capacity (vph) 496 579 384 574 546 118 2512 236 2826
Starvation Cap Reductn 0 0 0 0 0 0 492 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.21 0.32 0.92 0.08 0.15 0.44 0.52 0.54 0.92

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
3: I-405 NB Off-Ramp & Magnolia St AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 0 259 771 627 0 2413
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0
Lane Util. Factor 0.88 0.91 0.91
Frt 0.85 0.93 1.00
Flt Protected 1.00 1.00 1.00
Satd. Flow (prot) 2787 4743 5085
Flt Permitted 1.00 1.00 1.00
Satd. Flow (perm) 2787 4743 5085
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 282 838 682 0 2623
RTOR Reduction (vph) 0 212 245 0 0 0
Lane Group Flow (vph) 0 71 1275 0 0 2623
Turn Type custom
Protected Phases 2 6 8
Permitted Phases 8
Actuated Green, G (s) 15.0 37.0 60.0
Effective Green, g (s) 15.0 37.0 60.0
Actuated g/C Ratio 0.25 0.62 1.00
Clearance Time (s) 4.0 4.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 697 2925 5085
v/s Ratio Prot 0.27 c0.52
v/s Ratio Perm 0.03
v/c Ratio 0.10 0.44 0.52
Uniform Delay, d1 17.3 6.0 0.0
Progression Factor 1.00 0.03 1.00
Incremental Delay, d2 0.1 0.4 0.0
Delay (s) 17.4 0.6 0.0
Level of Service B A A
Approach Delay (s) 17.4 0.6 0.0
Approach LOS B A A

Intersection Summary
HCM Average Control Delay 1.3 HCM Level of Service A
HCM Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 0.0
Intersection Capacity Utilization 50.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
3: I-405 NB Off-Ramp & Magnolia St AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Lane Group WBR NBT SBT
Lane Group Flow (vph) 282 1520 2623
v/c Ratio 0.30 0.48 0.52
Control Delay 2.7 0.6 0.2
Queue Delay 0.0 0.0 0.0
Total Delay 2.7 0.6 0.2
Queue Length 50th (ft) 0 0 0
Queue Length 95th (ft) 19 0 0
Internal Link Dist (ft) 968 103
Turn Bay Length (ft)
Base Capacity (vph) 939 3171 5085
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.30 0.48 0.52

Intersection Summary



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
6: I-405 SB Off-Ramp & Magnolia St AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 37 540 0 1361 1311 1102
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.88 0.91 0.91
Frt 1.00 0.85 1.00 0.93
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3433 2787 5085 4737
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3433 2787 5085 4737
Peak-hour factor, PHF 0.87 0.87 0.92 0.95 0.87 0.87
Adj. Flow (vph) 43 621 0 1433 1507 1267
RTOR Reduction (vph) 0 55 0 0 247 0
Lane Group Flow (vph) 43 566 0 1433 2527 0
Turn Type Perm
Protected Phases 8 6 2
Permitted Phases 8
Actuated Green, G (s) 14.5 14.5 37.5 37.5
Effective Green, g (s) 14.5 14.5 37.5 37.5
Actuated g/C Ratio 0.24 0.24 0.62 0.62
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 830 674 3178 2961
v/s Ratio Prot 0.01 0.28 c0.53
v/s Ratio Perm c0.20
v/c Ratio 0.05 0.84 0.45 1.01dr
Uniform Delay, d1 17.5 21.6 5.9 9.0
Progression Factor 1.00 1.00 0.11 1.10
Incremental Delay, d2 0.0 9.3 0.2 3.0
Delay (s) 17.5 30.9 0.9 13.0
Level of Service B C A B
Approach Delay (s) 30.0 0.9 13.0
Approach LOS C A B

Intersection Summary
HCM Average Control Delay 11.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 75.6% ICU Level of Service D
Analysis Period (min) 15
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
6: I-405 SB Off-Ramp & Magnolia St AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Lane Group EBL EBR NBT SBT
Lane Group Flow (vph) 43 621 1433 2774
v/c Ratio 0.05 0.85 0.45 1.01dr
Control Delay 17.4 32.6 0.9 10.8
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 17.4 32.6 0.9 10.8
Queue Length 50th (ft) 6 106 8 248
Queue Length 95th (ft) 15 #183 m13 259
Internal Link Dist (ft) 499 1074 968
Turn Bay Length (ft)
Base Capacity (vph) 858 751 3178 3206
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.05 0.83 0.45 0.87

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
7: Warner Av & Magnolia St AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 237 1995 59 160 990 69 104 1055 313 460 1232 159
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.86 0.97 0.91 1.00 0.97 0.91 0.97 0.91
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.97 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3433 6380 3433 5085 1583 3433 4911 3433 4998
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3433 6380 3433 5085 1583 3433 4911 3433 4998
Peak-hour factor, PHF 0.91 0.91 0.91 0.87 0.87 0.87 0.98 0.98 0.98 0.81 0.81 0.81
Adj. Flow (vph) 260 2192 65 184 1138 79 106 1077 319 568 1521 196
RTOR Reduction (vph) 0 3 0 0 0 54 0 45 0 0 13 0
Lane Group Flow (vph) 260 2254 0 184 1138 25 106 1351 0 568 1704 0
Turn Type Prot Prot Perm Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8
Actuated Green, G (s) 10.8 41.0 8.0 38.2 38.2 7.3 36.0 19.0 47.7
Effective Green, g (s) 10.8 41.0 8.0 38.2 38.2 7.3 36.0 19.0 47.7
Actuated g/C Ratio 0.09 0.34 0.07 0.32 0.32 0.06 0.30 0.16 0.40
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 4.0 2.0 4.0 4.0 2.0 4.0 2.0 4.0
Lane Grp Cap (vph) 309 2180 229 1619 504 209 1473 544 1987
v/s Ratio Prot c0.08 c0.35 0.05 0.22 0.03 c0.28 c0.17 0.34
v/s Ratio Perm 0.02
v/c Ratio 0.84 1.03 0.80 0.70 0.05 0.51 0.92 1.04 0.86
Uniform Delay, d1 53.8 39.5 55.2 35.9 28.3 54.6 40.6 50.5 33.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.94
Incremental Delay, d2 17.6 28.6 17.2 2.6 0.2 0.7 10.6 41.5 3.0
Delay (s) 71.4 68.1 72.4 38.5 28.5 55.3 51.1 90.3 34.2
Level of Service E E E D C E D F C
Approach Delay (s) 68.5 42.4 51.4 48.2
Approach LOS E D D D

Intersection Summary
HCM Average Control Delay 54.4 HCM Level of Service D
HCM Volume to Capacity ratio 0.99
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 88.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
7: Warner Av & Magnolia St AM Peak Hour

I-405 PA/ED 11/18/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 260 2257 184 1138 79 106 1396 568 1717
v/c Ratio 0.84 1.03 0.80 0.70 0.14 0.50 0.92 1.04 0.86
Control Delay 77.0 67.4 80.6 38.8 7.0 63.0 49.5 89.0 34.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 77.0 67.4 80.6 38.8 7.0 63.0 49.5 89.0 34.3
Queue Length 50th (ft) 103 ~545 73 283 0 41 367 ~247 419
Queue Length 95th (ft)#172 #622 #125 322 32 71 #459 #302 419
Internal Link Dist (ft) 821 500 828 1074
Turn Bay Length (ft) 240 180 160 200
Base Capacity (vph) 315 2184 229 1618 557 229 1518 544 1999
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.83 1.03 0.80 0.70 0.14 0.46 0.92 1.04 0.86

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
1: Heil Av & Magnolia St PM Peak Hour

I-405 PA/ED 11/17/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 30 52 81 179 54 145 89 1833 363 97 1134 24
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91
Frt 1.00 0.85 1.00 1.00 0.85 1.00 0.98 1.00 1.00
Flt Protected 0.98 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1829 1583 1770 1863 1583 1770 4959 1770 5069
Flt Permitted 0.88 1.00 0.63 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1641 1583 1171 1863 1583 1770 4959 1770 5069
Peak-hour factor, PHF 0.75 0.75 0.75 0.82 0.82 0.82 0.97 0.97 0.97 0.89 0.89 0.89
Adj. Flow (vph) 40 69 108 218 66 177 92 1890 374 109 1274 27
RTOR Reduction (vph) 0 0 85 0 0 140 0 21 0 0 2 0
Lane Group Flow (vph) 0 109 23 218 66 37 92 2243 0 109 1299 0
Turn Type Perm Perm Perm Perm Prot Prot
Protected Phases 2 6 3 8 7 4
Permitted Phases 2 2 6 6
Actuated Green, G (s) 25.1 25.1 25.1 25.1 25.1 9.6 72.5 10.4 73.3
Effective Green, g (s) 25.1 25.1 25.1 25.1 25.1 9.6 72.5 10.4 73.3
Actuated g/C Ratio 0.21 0.21 0.21 0.21 0.21 0.08 0.60 0.09 0.61
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 1.5 3.0 1.5 3.0
Lane Grp Cap (vph) 343 331 245 390 331 142 2996 153 3096
v/s Ratio Prot 0.04 0.05 c0.45 c0.06 0.26
v/s Ratio Perm 0.07 0.01 c0.19 0.02
v/c Ratio 0.32 0.07 0.89 0.17 0.11 0.65 0.75 0.71 0.42
Uniform Delay, d1 40.2 38.1 46.1 38.9 38.4 53.6 17.2 53.3 12.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.96 0.87 1.00 1.00
Incremental Delay, d2 0.2 0.0 29.3 0.1 0.1 4.0 0.9 12.2 0.4
Delay (s) 40.4 38.1 75.4 39.0 38.5 55.6 15.9 65.6 12.6
Level of Service D D E D D E B E B
Approach Delay (s) 39.3 56.0 17.5 16.7
Approach LOS D E B B

Intersection Summary
HCM Average Control Delay 22.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 75.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
1: Heil Av & Magnolia St PM Peak Hour

I-405 PA/ED 11/17/2010
Albert Grover & Associates

Lane Group EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 109 108 218 66 177 92 2264 109 1301
v/c Ratio 0.32 0.26 0.89 0.17 0.38 0.65 0.75 0.71 0.42
Control Delay 41.1 8.1 79.9 37.7 7.5 62.9 16.9 77.8 13.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 2.5 0.0 0.0
Total Delay 41.1 8.1 79.9 37.7 7.5 62.9 19.4 77.8 13.7
Queue Length 50th (ft) 71 0 163 42 0 74 376 83 188
Queue Length 95th (ft) 97 26 220 70 40 m82 565 #149 251
Internal Link Dist (ft) 689 601 192 483
Turn Bay Length (ft) 150 120 170
Base Capacity (vph) 424 489 303 481 540 177 3017 179 3098
Starvation Cap Reductn 0 0 0 0 0 0 600 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.26 0.22 0.72 0.14 0.33 0.52 0.94 0.61 0.42

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
3: I-405 NB Off-Ramp & Magnolia St PM Peak Hour

I-405 PA/ED 11/17/2010
Albert Grover & Associates

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 0 777 1508 445 0 1244
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0
Lane Util. Factor 0.88 0.91 0.91
Frt 0.85 0.97 1.00
Flt Protected 1.00 1.00 1.00
Satd. Flow (prot) 2787 4911 5085
Flt Permitted 1.00 1.00 1.00
Satd. Flow (perm) 2787 4911 5085
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 845 1639 484 0 1352
RTOR Reduction (vph) 0 11 88 0 0 0
Lane Group Flow (vph) 0 834 2035 0 0 1352
Turn Type custom
Protected Phases 2 6 8
Permitted Phases 8
Actuated Green, G (s) 22.8 29.2 60.0
Effective Green, g (s) 22.8 29.2 60.0
Actuated g/C Ratio 0.38 0.49 1.00
Clearance Time (s) 4.0 4.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 1059 2390 5085
v/s Ratio Prot c0.41 0.27
v/s Ratio Perm c0.30
v/c Ratio 0.79 0.85 0.27
Uniform Delay, d1 16.5 13.5 0.0
Progression Factor 1.00 0.73 1.00
Incremental Delay, d2 3.9 3.1 0.0
Delay (s) 20.4 12.9 0.0
Level of Service C B A
Approach Delay (s) 20.4 12.9 0.0
Approach LOS C B A

Intersection Summary
HCM Average Control Delay 10.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 72.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
3: I-405 NB Off-Ramp & Magnolia St PM Peak Hour

I-405 PA/ED 11/17/2010
Albert Grover & Associates

Lane Group WBR NBT SBT
Lane Group Flow (vph) 845 2123 1352
v/c Ratio 0.79 0.86 0.27
Control Delay 23.0 12.2 0.1
Queue Delay 1.6 0.5 0.0
Total Delay 24.5 12.7 0.1
Queue Length 50th (ft) 144 101 0
Queue Length 95th (ft)#222 72 0
Internal Link Dist (ft) 968 103
Turn Bay Length (ft)
Base Capacity (vph) 1079 2482 5038
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 102 99 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.86 0.89 0.27

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
6: I-405 SB Off-Ramp & Magnolia St PM Peak Hour

I-405 PA/ED 11/17/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 267 911 0 1686 866 378
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.88 0.91 0.91
Frt 1.00 0.85 1.00 0.95
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3433 2787 5085 4853
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3433 2787 5085 4853
Peak-hour factor, PHF 0.90 0.90 0.93 0.93 0.90 0.90
Adj. Flow (vph) 297 1012 0 1813 962 420
RTOR Reduction (vph) 0 76 0 0 128 0
Lane Group Flow (vph) 297 936 0 1813 1254 0
Turn Type Perm
Protected Phases 8 6 2
Permitted Phases 8
Actuated Green, G (s) 23.1 23.1 28.9 28.9
Effective Green, g (s) 23.1 23.1 28.9 28.9
Actuated g/C Ratio 0.38 0.38 0.48 0.48
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1322 1073 2449 2338
v/s Ratio Prot 0.09 c0.36 0.26
v/s Ratio Perm c0.34
v/c Ratio 0.22 0.87 0.74 0.54
Uniform Delay, d1 12.4 17.1 12.5 10.9
Progression Factor 1.00 1.00 2.06 1.01
Incremental Delay, d2 0.1 8.0 0.6 0.9
Delay (s) 12.5 25.1 26.4 11.9
Level of Service B C C B
Approach Delay (s) 22.2 26.4 11.9
Approach LOS C C B

Intersection Summary
HCM Average Control Delay 20.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 63.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
6: I-405 SB Off-Ramp & Magnolia St PM Peak Hour

I-405 PA/ED 11/17/2010
Albert Grover & Associates

Lane Group EBL EBR NBT SBT
Lane Group Flow (vph) 297 1012 1813 1382
v/c Ratio 0.22 0.88 0.74 0.56
Control Delay 12.6 25.8 27.1 10.1
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 12.6 25.8 27.1 10.1
Queue Length 50th (ft) 35 160 440 79
Queue Length 95th (ft) 57 #285 m434 213
Internal Link Dist (ft) 555 1074 968
Turn Bay Length (ft)
Base Capacity (vph) 1373 1189 2448 2463
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.22 0.85 0.74 0.56

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
7: Warner Av & Magnolia St PM Peak Hour

I-405 PA/ED 11/17/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 342 1340 84 203 1785 165 166 1179 209 285 1276 216
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.86 0.97 0.91 1.00 0.97 0.91 0.97 0.91
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.98 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3433 6351 3433 5085 1583 3433 4970 3433 4975
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3433 6351 3433 5085 1583 3433 4970 3433 4975
Peak-hour factor, PHF 0.89 0.89 0.89 0.94 0.94 0.94 0.89 0.89 0.89 0.94 0.94 0.94
Adj. Flow (vph) 384 1506 94 216 1899 176 187 1325 235 303 1357 230
RTOR Reduction (vph) 0 7 0 0 0 84 0 21 0 0 20 0
Lane Group Flow (vph) 384 1593 0 216 1899 92 187 1539 0 303 1567 0
Turn Type Prot Prot Perm Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8
Actuated Green, G (s) 13.0 46.1 10.9 44.0 44.0 8.0 36.0 11.0 39.0
Effective Green, g (s) 13.0 46.1 10.9 44.0 44.0 8.0 36.0 11.0 39.0
Actuated g/C Ratio 0.11 0.38 0.09 0.37 0.37 0.07 0.30 0.09 0.32
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 4.0 2.0 4.0 4.0 2.0 4.0 2.0 4.0
Lane Grp Cap (vph) 372 2440 312 1865 580 229 1491 315 1617
v/s Ratio Prot c0.11 0.25 0.06 c0.37 0.05 0.31 c0.09 c0.32
v/s Ratio Perm 0.06
v/c Ratio 1.03 0.65 0.69 1.02 0.16 0.82 1.03 0.96 0.97
Uniform Delay, d1 53.5 30.4 52.9 38.0 25.6 55.3 42.0 54.3 39.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.01 0.94
Incremental Delay, d2 55.2 1.4 5.3 25.5 0.6 18.8 32.0 32.1 12.7
Delay (s) 108.7 31.7 58.2 63.5 26.1 74.0 74.0 87.0 50.2
Level of Service F C E E C E E F D
Approach Delay (s) 46.6 60.2 74.0 56.1
Approach LOS D E E E

Intersection Summary
HCM Average Control Delay 58.9 HCM Level of Service E
HCM Volume to Capacity ratio 1.01
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 93.1% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
7: Warner Av & Magnolia St PM Peak Hour

I-405 PA/ED 11/17/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 384 1600 216 1899 176 187 1560 303 1587
v/c Ratio 1.03 0.65 0.69 1.02 0.27 0.82 1.03 0.96 0.97
Control Delay 107.4 31.9 64.8 63.4 8.9 82.1 72.5 88.6 49.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 107.4 31.9 64.8 63.4 8.9 82.1 72.5 88.6 49.9
Queue Length 50th (ft)~164 295 84 ~570 22 75 ~468 118 461
Queue Length 95th (ft)#260 332 125 #667 72 #134 #556m#187 #538
Internal Link Dist (ft) 821 500 828 1074
Turn Bay Length (ft) 240 180 160 200
Base Capacity (vph) 372 2446 343 1865 664 229 1511 315 1636
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.03 0.65 0.63 1.02 0.27 0.82 1.03 0.96 0.97

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 20 25 23 25 23 30 25 28 25 28

I‐405 PA/ED ‐ Year 2040 No Build Condition 
Magnolia Street at I‐405 NB On‐Ramp (SB Magnolia St)

20
25 23 25 23

30
25

28
25

28

0

100

200

300

400

500

600

700

800

900

1000

1100

1200

0

10

20

30

40

50

60

70

80

90

100

110

120

6 12 18 24 30 36 42 48 54 60N
u
m
b
e
r 
o
f 
V
eh

ic
le
s 
 (
1
/1
0
 o
f 
an

 H
o
u
r)
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Discharge @ 900 vph/lane

Discharge @ 700 vph/lane

Discharge @ 500 vph/lane
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Arrival (veh/ln) 20 25 23 25 23 30 25 28 25 28

Discharge @ 900 vph/lane 90 90 90 90 90 90 90 90 90 90

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 700 vph/lane 70 70 70 70 70 70 70 70 70 70

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 500 vph/lane 50 50 50 50 50 50 50 50 50 50

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

284 1

(Total of 88% GP and 12% HOV)

Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 23 28 26 28 26 34 28 31 28 31

I‐405 PA/ED ‐ Year 2040 Project Condition 
Magnolia Street at I‐405 NB On‐Ramp (SB Magnolia St)
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Time (Minutes)

AM PEAK HOUR

Arrival Rate

Discharge @ 900 vph/lane

Discharge @ 700 vph/lane

Discharge @ 500 vph/lane
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Arrival (veh/ln) 23 28 26 28 26 34 28 31 28 31

Discharge @ 900 vph/lane 90 90 90 90 90 90 90 90 90 90

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 700 vph/lane 70 70 70 70 70 70 70 70 70 70

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 500 vph/lane 50 50 50 50 50 50 50 50 50 50

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

284 1Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 69 56 69 63 44 56 69 56 63 82

I‐405 PA/ED ‐ Year 2040 No Build Condition 
Magnolia Street at I‐405 NB On‐Ramp (NB Magnolia St)
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Discharge @ 900 vph/lane

Discharge @ 700 vph/lane

Discharge @ 500 vph/lane
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Arrival (veh/ln) 69 56 69 63 44 56 69 56 63 82

Discharge @ 900 vph/lane 90 90 90 90 90 90 90 90 90 90

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 700 vph/lane 70 70 70 70 70 70 70 70 70 70

Max Queue (veh) 0 0 0 0 0 0 0 0 0 12

Discharge @ 500 vph/lane 50 50 50 50 50 50 50 50 50 50

Max Queue (veh) 19 25 44 57 51 57 76 82 95 127

627 1Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 35 28 35 31 22 28 35 28 31 41

I‐405 PA/ED ‐ Year 2040 Project Condition 
Magnolia Street at I‐405 NB On‐Ramp (NB Magnolia St)
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Discharge @ 750 vph/lane
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Arrival (veh/ln) 35 28 35 31 22 28 35 28 31 41

Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 650 vph/lane 65 65 65 65 65 65 65 65 65 65

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 500 vph/lane 50 50 50 50 50 50 50 50 50 50

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

627 2Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 121 110 99 121 88 99 110 121 99 132

I‐405 PA/ED ‐ Year 2040 No Build Condition 
Magnolia Street at I‐405 SB On‐Ramp (SB Magnolia St)
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Arrival (veh/ln) 121 110 99 121 88 99 110 121 99 132

Discharge @ 900 vph/lane 90 90 90 90 90 90 90 90 90 90

Max Queue (veh) 31 51 60 91 89 98 118 149 158 200

Discharge @ 850 vph/lane 85 85 85 85 85 85 85 85 85 85

Max Queue (veh) 36 61 75 111 114 128 153 189 203 250

Discharge @ 800 vph/lane 80 80 80 80 80 80 80 80 80 80

Max Queue (veh) 41 71 90 131 139 158 188 229 248 300

1102 1Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 61 55 50 61 44 50 55 61 50 66

I‐405 PA/ED ‐ Year 2040 Project Condition 
Magnolia Street at I‐405 SB On‐Ramp (SB Magnolia St)
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Discharge @ 650 vph/lane

Discharge @ 500 vph/lane
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Arrival (veh/ln) 61 55 50 61 44 50 55 61 50 66

Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 650 vph/lane 65 65 65 65 65 65 65 65 65 65

Max Queue (veh) 0 0 0 0 0 0 0 0 0 1

Discharge @ 500 vph/lane 50 50 50 50 50 50 50 50 50 50

Max Queue (veh) 11 16 16 27 21 21 26 37 37 53

1102 2Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 50 57 71 85 50 93 85 71 57 93

I‐405 PA/ED ‐ Year 2040 No Build Condition 
Warner Avenue at I‐405 SB On‐Ramp (EB Warner Avenue)
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Discharge @ 700 vph/lane

Discharge @ 650 vph/lane
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Arrival (veh/ln) 50 57 71 85 50 93 85 71 57 93

Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75

Max Queue (veh) 0 0 0 10 0 18 28 24 6 24

Discharge @ 700 vph/lane 70 70 70 70 70 70 70 70 70 70

Max Queue (veh) 0 0 1 16 0 23 38 39 26 49

Discharge @ 650 vph/lane 65 65 65 65 65 65 65 65 65 65

Max Queue (veh) 0 0 6 26 11 39 59 65 57 85

1423 2Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 50 57 71 85 50 93 85 71 57 93

I‐405 PA/ED ‐ Year 2040 Project Condition 
Warner Avenue at I‐405 SB On‐Ramp (EB Warner Avenue)

50

57

71

85

50

93

85

71

57

93

0

100

200

300

400

500

600

700

800

900

1000

1100

1200

0

10

20

30

40

50

60

70

80

90

100

110

120

6 12 18 24 30 36 42 48 54 60N
u
m
b
e
r 
o
f 
V
eh

ic
le
s 
 (
1
/1
0
 o
f 
an

 H
o
u
r)
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Discharge @ 700 vph/lane

Discharge @ 650 vph/lane
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Arrival (veh/ln) 50 57 71 85 50 93 85 71 57 93

Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75

Max Queue (veh) 0 0 0 10 0 18 28 24 6 24

Discharge @ 700 vph/lane 70 70 70 70 70 70 70 70 70 70

Max Queue (veh) 0 0 1 16 0 23 38 39 26 49

Discharge @ 650 vph/lane 65 65 65 65 65 65 65 65 65 65

Max Queue (veh) 0 0 6 26 11 39 59 65 57 85

1423 2Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



I‐405 PA/ED ‐ Year 2040 No Build Condition 
Warner Avenue at I‐405 NB On‐Ramp (WB Warner Avenue)

Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 44 40 49 40 31 44 49 40 49 58

Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75
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Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 650 vph/lane 65 65 65 65 65 65 65 65 65 65

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 500 vph/lane 50 50 50 50 50 50 50 50 50 50

Max Queue (veh) 0 0 0 0 0 0 0 0 0 8

888 2Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



I‐405 PA/ED ‐ Year 2040 Project Condition 
Warner Avenue at I‐405 NB On‐Ramp (WB Warner Avenue)

Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 44 40 49 40 31 44 49 40 49 58

Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75
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Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 650 vph/lane 65 65 65 65 65 65 65 65 65 65

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 500 vph/lane 50 50 50 50 50 50 50 50 50 50

Max Queue (veh) 0 0 0 0 0 0 0 0 0 8

888 2Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Traffic Signal Warrant Worksheets 
 
 
 
 

 
 
 
 

 
 
 
 
 

 



Signal Warrant - Project Conditions (2020)
Magnolia Street at I-405 NB Ramps

Study Name : Magnolia NB Off-Ramp 2020Signal Warrants - Summary

Major Street Approaches Minor Street Approaches

Northbound:   Magnolia St
Number of Lanes: 2
Approach Speed: 0
Total Approach Volume: 3,047

Eastbound:   
Number of Lanes: 2

Total Approach Volume: 0

Southbound:   Magnolia St
Number of Lanes: 2
Approach Speed: 0
Total Approach Volume: 3,258

Westbound:   I-405 NB Off Ramp
Number of Lanes: 2

Total Approach Volume: 909

Warrant Summary (Urban values apply.)

 Warrant 1 - Eight Hour Vehicular Volumes  ............................................................................................ Not Evaluated

 Warrant 1A - Minimum Vehicular Volume  ......................................................................................... Not Evaluated

 Warrant 1B - Interruption of Continuous Traffic  .............................................................................. Not Evaluated

 Warrant 1 A&B - Combination of Warrants  ...................................................................................... Not Evaluated

 Warrant 2 - Four Hour Volumes  .............................................................................................................. Not Evaluated

 Warrant 3 - Peak Hour  ............................................................................................................................. Satisfied

 Warrant 3A - Peak Hour Delay  ........................................................................................................... Satisfied
Number of hours (8) volumes exceed minimum >= required (1). Delay data not evaluated.

 Warrant 3B - Peak Hour Volumes  ...................................................................................................... Satisfied
Volumes exceed minimums for at least one hour.

 Warrant 4 - Pedestrian Volumes  ............................................................................................................. Not Evaluated

 Warrant 5 - School Crossing  ................................................................................................................... Not Evaluated

 Warrant 6 - Coordinated Signal System  ................................................................................................. Not Satisfied
Nearest coordinated signal (690) is less than 1,000 feet away.

 Warrant 7 - Crash Experience  ................................................................................................................. Not Evaluated

 Warrant 8 - Roadway Network  ................................................................................................................ Not Evaluated



Signal Warrant - Project Conditions (2020)
Magnolia Street at I-405 NB Ramps

Study Name : Magnolia NB Off-Ramp 2020Signal Warrants - Summary
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Peak Hour Warrant
Four Hour Warrant

[Urban,  2+ major lanes and 2+ minor lanes curves used]

7

16

Analysis of 8-Hour Volume Warrants:

Hour Major Higher Minor War-1A War-1B War-1A&B
Begin Total Vol Dir Major Crit Minor Crit Meets? Major Crit Minor Crit Meets? Major Crit Minor Crit Meets?
00:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
01:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
02:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
03:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
04:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
05:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
06:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
07:00 3,546 236 WB 600-Yes 200-Yes Both 900-Yes 100-Yes Both 720-Yes 160-Yes Both
08:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
09:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
10:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
11:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
12:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
13:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
14:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
15:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
16:00 2,759 673 WB 600-Yes 200-Yes Both 900-Yes 100-Yes Both 720-Yes 160-Yes Both
17:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
18:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
19:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
20:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
21:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
22:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
23:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Beach Blvd & Edinger Ave Interchange 
Intersection Level of Service Analysis Worksheets
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Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

PM Peak Hour

Existing Condition (Year 2009) Arterial Interchange Analysis and Levels of Service

North/South Street
Agency(s)ID

Location

Traffic Control/

Comments
East/West Street

No. of 

Lanes

AM Peak Hour

Beach Boulevard & Edinger Avenue Interchange

1 McFadden Ave Beach Blvd Existing Traffic Signal Caltrans, Westminster ‐‐ ‐‐ ‐‐ 0.94 46.3 D ‐‐ ‐‐ 0.97 60.9 E

2 I‐405 NB On‐Ramp (from SB Beach Blvd) Beach Blvd Unsignalized On‐Ramp Caltrans, Westminster 1 1500 271 0.18 ‐‐ ‐‐ 1500 256 0.17 ‐‐ ‐‐

3 I‐405 NB Off‐Ramp (to NB Beach Blvd) Beach Blvd Unsignalized Off‐Ramp Caltrans, Westminster 1 1500 836 0.56 ‐‐ ‐‐ 1500 893 0.60 ‐‐ ‐‐

4 I‐405 NB Off‐Ramp (to SB Beach Blvd) Beach Blvd Unsignalized Loop Off‐Ramp Caltrans, Westminster 1 1500 683 0.46 ‐‐ ‐‐ 1500 711 0.47 ‐‐ ‐‐

5 I‐405 NB On‐Ramp (from NB Beach Blvd) Beach Blvd Unsignalized Loop On‐Ramp Caltrans, Westminster 1 1500 769 0.51 ‐‐ ‐‐ 1500 910 0.61 ‐‐ ‐‐

6 Center Ave Beach Blvd Existing Traffic Signal Caltrans, Huntington Beach ‐‐ ‐‐ ‐‐ 0.72 18.2 B ‐‐ ‐‐ 0.83 17.6 B

7 Center Ave (Huntington Beach Mall) I‐405 SB Ramps Existing Traffic Signal Caltrans, Huntington Beach ‐‐ ‐‐ ‐‐ 0.43 15.3 B ‐‐ ‐‐ 0.77 22.9 C

8 I‐405 SB Off‐Ramp (to NB Beach Blvd) Beach Blvd Unsignalized Loop Off‐Ramp Caltrans, Westminster 1 1500 43 0.03 ‐‐ ‐‐ 1500 150 0.10 ‐‐ ‐‐

9 Edinger Ave Beach Blvd Existing Traffic Signal Caltrans, Huntington Beach, Westminster ‐‐ ‐‐ ‐‐ 0.94 55.1 E ‐‐ ‐‐ 0.99 59.1 E

10 Edinger Ave I‐405 SB On‐Ramp Unsignalized On‐Ramp Caltrans, Huntington Beach 1 1500 902 0.60 ‐‐ ‐‐ 1500 744 0.50 ‐‐ ‐‐

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

Albert Grover and Associates  12/15/2010



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

No Build Condition (Year 2020) Arterial Interchange Analysis and Levels of Service

PM Peak Hour

East/West Street North/South Street
ID

Location

Traffic Control/

Comments
Agency(s)

No. of 

Lanes

AM Peak Hour

Beach Boulevard & Edinger Avenue Interchange

1 McFadden Ave Beach Blvd Existing Traffic Signal Caltrans, Westminster ‐‐ ‐‐ ‐‐ 1.03 72.5 F* ‐‐ ‐‐ 1.05 74.7 F*

2 I‐405 NB On‐Ramp (from SB Beach Blvd) Beach Blvd Unsignalized On‐Ramp Caltrans, Westminster 1 1500 289 0.19 ‐‐ ‐‐ 1500 277 0.18 ‐‐ ‐‐

3 I‐405 NB Off‐Ramp (to NB Beach Blvd) Beach Blvd Unsignalized Off‐Ramp Caltrans, Westminster 1 1500 866 0.58 ‐‐ ‐‐ 1500 958 0.64 ‐‐ ‐‐

4 I‐405 NB Off‐Ramp (to SB Beach Blvd) Beach Blvd Unsignalized Loop Off‐Ramp Caltrans, Westminster 1 1500 729 0.49 ‐‐ ‐‐ 1500 935 0.62 ‐‐ ‐‐

5 I‐405 NB On‐Ramp (from NB Beach Blvd) Beach Blvd Unsignalized Loop On‐Ramp Caltrans, Westminster 1 1500 828 0.55 ‐‐ ‐‐ 1500 1002 0.67 ‐‐ ‐‐

6 Center Ave Beach Blvd Existing Traffic Signal Caltrans, Huntington Beach ‐‐ ‐‐ ‐‐ 0.82 11.5 B ‐‐ ‐‐ 0.93 27.2 C

7 Center Ave (Huntington Beach Mall) I‐405 SB Ramps Existing Traffic Signal Caltrans, Huntington Beach ‐‐ ‐‐ ‐‐ 0.58 16.9 B ‐‐ ‐‐ 0.86 28.1 C

8 I‐405 SB Off‐Ramp (to NB Beach Blvd) Beach Blvd Unsignalized Loop Off‐Ramp Caltrans, Westminster 1 1500 45 0.03 ‐‐ ‐‐ 1500 160 0.11 ‐‐ ‐‐

9 Edinger Ave Beach Blvd Existing Traffic Signal Caltrans, Huntington Beach, Westminster ‐‐ ‐‐ ‐‐ 1.06 60.6 F* ‐‐ ‐‐ 1.05 66.6 F

10 Edinger Ave I‐405 SB On‐Ramp Unsignalized On‐Ramp Caltrans, Huntington Beach 1 1500 998 0.67 ‐‐ ‐‐ 1500 780 0.52 ‐‐ ‐‐

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

3.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

Albert Grover and Associates  12/15/2010



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

Project Condition (Year 2020) Arterial Interchange Analysis and Levels of Service

ID

Location

Traffic Control/

Comments
Agency(s)

No. of 

Lanes

AM Peak Hour PM Peak Hour

East/West Street North/South Street

Beach Boulevard & Edinger Avenue Interchange

1 McFadden Ave Beach Blvd Existing Traffic Signal Caltrans, Westminster ‐‐ ‐‐ ‐‐ 1.03 68.3 F* ‐‐ ‐‐ 1.06 76.8 F*

2 I‐405 NB On‐Ramp (from SB Beach Blvd) Beach Blvd Unsignalized On‐Ramp Caltrans, Westminster 1 1500 289 0.19 ‐‐ ‐‐ 1500 277 0.18 ‐‐ ‐‐

3 I‐405 NB Off‐Ramp (to NB Beach Blvd) Beach Blvd Unsignalized Off‐Ramp Caltrans, Westminster 1 1500 866 0.58 ‐‐ ‐‐ 1500 958 0.64 ‐‐ ‐‐

4 I‐405 NB Off‐Ramp (to SB Beach Blvd) Beach Blvd Unsignalized Loop Off‐Ramp Caltrans, Westminster 1 1500 729 0.49 ‐‐ ‐‐ 1500 935 0.62 ‐‐ ‐‐

5 I‐405 NB On‐Ramp (from NB Beach Blvd) Beach Blvd Unsignalized Loop On‐Ramp Caltrans, Westminster 1 1500 828 0.55 ‐‐ ‐‐ 1500 1002 0.67 ‐‐ ‐‐

6 Center Ave Beach Blvd Existing Traffic Signal Caltrans, Huntington Beach ‐‐ ‐‐ ‐‐ 0.85 20.3 C ‐‐ ‐‐ 0.97 28.7 C

7 Center Ave (Huntington Beach Mall) I‐405 SB Ramps Existing Traffic Signal Caltrans, Huntington Beach ‐‐ ‐‐ ‐‐ 0.58 16.8 B ‐‐ ‐‐ 0.86 28.2 C

8 I‐405 SB Off‐Ramp (to NB Beach Blvd) Beach Blvd Unsignalized Loop Off‐Ramp Caltrans, Westminster 1 1500 45 0.03 ‐‐ ‐‐ 1500 160 0.11 ‐‐ ‐‐

9 Edinger Ave Beach Blvd Existing Traffic Signal Caltrans, Huntington Beach, Westminster ‐‐ ‐‐ ‐‐ 1.08 62.8 F* ‐‐ ‐‐ 1.08 70.8 F

10 Edinger Ave I‐405 SB On‐Ramp Unsignalized On‐Ramp Caltrans, Huntington Beach 1 1500 998 0.67 ‐‐ ‐‐ 1500 780 0.52 ‐‐ ‐‐

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

3.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

Albert Grover and Associates  03/29/2010



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

AM Peak Hour PM Peak Hour

Project Condition ‐ with Improvements (Year 2020) Arterial Interchange Analysis and Levels of Service

North/South Street
Agency(s)ID

Location

Traffic Control/

Comments
East/West Street

No. of 

Lanes

Beach Boulevard & Edinger Avenue Interchange

1 McFadden Ave Beach Blvd Existing Traffic Signal Caltrans, Westminster ‐‐ ‐‐ ‐‐ 1.02 62.2 F* ‐‐ ‐‐ 1.01 64.7 F*

2‐4 I‐405 NB Ramps (from NB and SB Beach Blvd) Beach Blvd Proposed Traffic Signal  Caltrans, Westminster ‐‐ ‐‐ 0.71 14.8 B ‐‐ 0.80 16.4 B

5 Center Ave Beach Blvd Existing Traffic Signal Caltrans, Huntington Beach ‐‐ ‐‐ ‐‐ 0.82 12.9 B ‐‐ ‐‐ 0.87 18.0 B

6 Center Ave (Huntington Beach Mall) I‐405 SB Ramps Existing Traffic Signal Caltrans, Huntington Beach ‐‐ ‐‐ 0.54 18.8 B ‐‐ 0.74 24.7 C

8 Edinger Ave Beach Blvd Existing Traffic Signal Caltrans, Huntington Beach, Westminster ‐‐ ‐‐ ‐‐ 0.97 50.0 D ‐‐ ‐‐ 0.98 62.7 E

9 Edinger Ave I‐405 SB On‐Ramp Unsignalized On‐Ramp Caltrans, Huntington Beach 1.5 3000 998 0.33 ‐‐ ‐‐ 3000 780 0.26 ‐‐ ‐‐

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

3.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

Albert Grover and Associates  12/15/2010



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

No Build Condition (Year 2040) Arterial Interchange Analysis and Levels of Service

PM Peak Hour

East/West Street North/South Street
ID

Location

Traffic Control/

Comments
Agency(s)

No. of 

Lanes

AM Peak Hour

Beach Boulevard & Edinger Avenue Interchange

1 McFadden Ave Beach Blvd Existing Traffic Signal Caltrans, Westminster ‐‐ ‐‐ ‐‐ 1.11 81.8 F ‐‐ ‐‐ 1.13 86.6 F

2 I‐405 NB On‐Ramp (from SB Beach Blvd) Beach Blvd Unsignalized On‐Ramp Caltrans, Westminster 1 1500 301 0.20 ‐‐ ‐‐ 1500 291 0.19 ‐‐ ‐‐

3 I‐405 NB Off‐Ramp (to NB Beach Blvd) Beach Blvd Unsignalized Off‐Ramp Caltrans, Westminster 1 1500 884 0.59 ‐‐ ‐‐ 1500 1000 0.67 ‐‐ ‐‐

4 I‐405 NB Off‐Ramp (to SB Beach Blvd) Beach Blvd Unsignalized Loop Off‐Ramp Caltrans, Westminster 1 1500 759 0.51 ‐‐ ‐‐ 1500 1078 0.72 ‐‐ ‐‐

5 I‐405 NB On‐Ramp (from NB Beach Blvd) Beach Blvd Unsignalized Loop On‐Ramp Caltrans, Westminster 1 1500 866 0.58 ‐‐ ‐‐ 1500 1061 0.71 ‐‐ ‐‐

6 Center Ave Beach Blvd Existing Traffic Signal Caltrans, Huntington Beach ‐‐ ‐‐ ‐‐ 0.92 19.5 B ‐‐ ‐‐ 1.00 37.8 F*

7 Center Ave (Huntington Beach Mall) I‐405 SB Ramps Existing Traffic Signal Caltrans, Huntington Beach ‐‐ ‐‐ ‐‐ 0.65 17.5 B ‐‐ ‐‐ 0.92 36.4 D

8 I‐405 SB Off‐Ramp (to NB Beach Blvd) Beach Blvd Unsignalized Loop Off‐Ramp Caltrans, Westminster 1 1500 47 0.03 ‐‐ ‐‐ 1500 167 0.11 ‐‐ ‐‐

9 Edinger Ave Beach Blvd Existing Traffic Signal Caltrans, Huntington Beach, Westminster ‐‐ ‐‐ ‐‐ 1.15 78.9 F* ‐‐ ‐‐ 1.11 79.4 F*

10 Edinger Ave I‐405 SB On‐Ramp Unsignalized On‐Ramp Caltrans, Huntington Beach 1 1500 1059 0.71 ‐‐ ‐‐ 1500 803 0.54 ‐‐ ‐‐

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

3.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

Albert Grover and Associates  03/30/2011



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

Project Condition (Year 2040) Arterial Interchange Analysis and Levels of Service

ID

Location

Traffic Control/

Comments
Agency(s)

No. of 

Lanes

AM Peak Hour PM Peak Hour

East/West Street North/South Street

Beach Boulevard & Edinger Avenue Interchange

1 McFadden Ave Beach Blvd Existing Traffic Signal Caltrans, Westminster ‐‐ ‐‐ ‐‐ 1.15 94.5 F ‐‐ ‐‐ 1.14 92.3 F

2 I‐405 NB On‐Ramp (from SB Beach Blvd) Beach Blvd Unsignalized On‐Ramp Caltrans, Westminster 1 1500 301 0.20 ‐‐ ‐‐ 1500 291 0.19 ‐‐ ‐‐

3 I‐405 NB Off‐Ramp (to NB Beach Blvd) Beach Blvd Unsignalized Off‐Ramp Caltrans, Westminster 1 1500 884 0.59 ‐‐ ‐‐ 1500 1000 0.67 ‐‐ ‐‐

4 I‐405 NB Off‐Ramp (to SB Beach Blvd) Beach Blvd Unsignalized Loop Off‐Ramp Caltrans, Westminster 1 1500 759 0.51 ‐‐ ‐‐ 1500 1078 0.72 ‐‐ ‐‐

5 I‐405 NB On‐Ramp (from NB Beach Blvd) Beach Blvd Unsignalized Loop On‐Ramp Caltrans, Westminster 1 1500 866 0.58 ‐‐ ‐‐ 1500 1061 0.71 ‐‐ ‐‐

6 Center Ave Beach Blvd Existing Traffic Signal Caltrans, Huntington Beach ‐‐ ‐‐ ‐‐ 0.95 19.8 B ‐‐ ‐‐ 1.04 44.7 F*

7 Center Ave (Huntington Beach Mall) I‐405 SB Ramps Existing Traffic Signal Caltrans, Huntington Beach ‐‐ ‐‐ ‐‐ 0.66 17.5 B ‐‐ ‐‐ 0.92 36.7 D

8 I‐405 SB Off‐Ramp (to NB Beach Blvd) Beach Blvd Unsignalized Loop Off‐Ramp Caltrans, Westminster 1 1500 47 0.03 ‐‐ ‐‐ 1500 167 0.11 ‐‐ ‐‐

9 Edinger Ave Beach Blvd Existing Traffic Signal Caltrans, Huntington Beach, Westminster ‐‐ ‐‐ ‐‐ 1.21 86.8 F ‐‐ ‐‐ 1.18 89.0 F

10 Edinger Ave I‐405 SB On‐Ramp Unsignalized On‐Ramp Caltrans, Huntington Beach 1 1500 1059 0.71 ‐‐ ‐‐ 1500 803 0.54 ‐‐ ‐‐

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

3.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

Albert Grover and Associates  12/15/2010



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

AM Peak Hour PM Peak Hour

Project Condition ‐ with Improvements (Year 2040) Arterial Interchange Analysis and Levels of Service

North/South Street
Agency(s)ID

Location

Traffic Control/

Comments
East/West Street

No. of 

Lanes

Beach Boulevard & Edinger Avenue Interchange

1 McFadden Ave Beach Blvd Existing Traffic Signal Caltrans, Westminster ‐‐ ‐‐ ‐‐ 1.09 78.2 F* ‐‐ ‐‐ 1.02 75.7 F*

2‐4 I‐405 NB Ramps (from NB and SB Beach Blvd) Beach Blvd Proposed Traffic Signal  Caltrans, Westminster ‐‐ ‐‐ 0.77 15.6 B ‐‐ 0.86 19.0 B

5 Center Ave Beach Blvd Existing Traffic Signal Caltrans, Huntington Beach ‐‐ ‐‐ ‐‐ 0.91 18.3 B ‐‐ ‐‐ 0.95 26.6 C

6 Center Ave (Huntington Beach Mall) I‐405 SB Ramps Existing Traffic Signal Caltrans, Huntington Beach ‐‐ ‐‐ 0.65 18.9 B ‐‐ 0.83 26.7 C

8 Edinger Ave Beach Blvd Existing Traffic Signal Caltrans, Huntington Beach, Westminster ‐‐ ‐‐ ‐‐ 1.06 62.9 F* ‐‐ ‐‐ 1.07 82.7 F

9 Edinger Ave I‐405 SB On‐Ramp Unsignalized On‐Ramp Caltrans, Huntington Beach 1.5 3000 1059 0.35 ‐‐ ‐‐ 3000 803 0.27 ‐‐ ‐‐

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

3.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

Albert Grover and Associates  12/15/2010
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HCM Analysis & Queuing Existing Conditions (Year 2009)
1: McFadden Ave & Beach Blvd AM Peak Hour

I-405 PA/ED 8/30/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 324 269 110 331 489 183 144 2019 116 183 2419 307
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.97 0.95 0.97 0.86 0.97 0.86
Frt 1.00 0.96 1.00 0.96 1.00 0.99 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3433 3385 3433 3395 3433 6356 3433 6299
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3433 3385 3433 3395 3433 6356 3433 6299
Peak-hour factor, PHF 0.91 0.91 0.91 0.85 0.85 0.85 0.89 0.89 0.89 0.92 0.92 0.92
Adj. Flow (vph) 356 296 121 389 575 215 162 2269 130 199 2629 334
RTOR Reduction (vph) 0 32 0 0 28 0 0 6 0 0 16 0
Lane Group Flow (vph) 356 385 0 389 762 0 162 2393 0 199 2947 0
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 15.0 29.3 18.5 32.8 8.0 64.1 12.1 68.2
Effective Green, g (s) 15.0 29.3 18.5 32.8 8.0 64.1 12.1 68.2
Actuated g/C Ratio 0.11 0.21 0.13 0.23 0.06 0.46 0.09 0.49
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 368 708 454 795 196 2910 297 3069
v/s Ratio Prot c0.10 0.11 0.11 c0.22 0.05 c0.38 0.06 c0.47
v/s Ratio Perm
v/c Ratio 0.97 0.54 0.86 0.96 0.83 0.82 0.67 0.96
Uniform Delay, d1 62.3 49.4 59.5 52.9 65.3 33.0 62.0 34.6
Progression Factor 1.00 1.00 1.00 1.00 0.80 0.62 1.00 1.00
Incremental Delay, d2 37.9 0.9 14.7 22.2 22.5 2.6 5.8 9.3
Delay (s) 100.2 50.3 74.1 75.1 75.0 22.9 67.8 43.9
Level of Service F D E E E C E D
Approach Delay (s) 73.2 74.8 26.2 45.4
Approach LOS E E C D

Intersection Summary
HCM Average Control Delay 46.3 HCM Level of Service D
HCM Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 86.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Conditions (Year 2009)
1: McFadden Ave & Beach Blvd AM Peak Hour

I-405 PA/ED 8/30/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 356 417 389 790 162 2399 199 2963
v/c Ratio 0.97 0.56 0.86 0.96 0.83 0.82 0.67 0.96
Control Delay 101.1 48.2 78.0 73.6 82.5 23.0 73.4 43.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 101.1 48.2 78.0 73.6 82.5 23.0 73.4 43.6
Queue Length 50th (ft) 169 164 180 361 77 487 91 736
Queue Length 95th (ft)#271 221 #227 #440 #138 542 134 792
Internal Link Dist (ft) 560 642 875 763
Turn Bay Length (ft) 180 275 400 410
Base Capacity (vph) 368 739 466 828 196 2918 319 3087
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.97 0.56 0.83 0.95 0.83 0.82 0.62 0.96

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Analysis & Queuing Existing Conditions (Year 2009)
6: Center Ave & Beach Blvd AM Peak Hour

I-405 PA/ED 8/30/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 126 650 0 2590 2206 851
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.88 0.86 0.86 1.00
Frt 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3433 2787 6408 6408 1583
Flt Permitted 0.95 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3433 2787 6408 6408 1583
Peak-hour factor, PHF 0.88 0.88 0.97 0.97 0.95 0.95
Adj. Flow (vph) 143 739 0 2670 2322 896
RTOR Reduction (vph) 0 5 0 0 0 0
Lane Group Flow (vph) 143 734 0 2670 2322 896
Turn Type Perm Free
Protected Phases 4 2 6
Permitted Phases 4 Free
Actuated Green, G (s) 43.2 43.2 88.8 88.8 140.0
Effective Green, g (s) 43.2 43.2 88.8 88.8 140.0
Actuated g/C Ratio 0.31 0.31 0.63 0.63 1.00
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1059 860 4065 4065 1583
v/s Ratio Prot 0.04 c0.42 0.36
v/s Ratio Perm c0.26 0.57
v/c Ratio 0.14 0.85 0.66 0.57 0.57
Uniform Delay, d1 34.9 45.4 16.0 14.7 0.0
Progression Factor 0.88 0.84 0.43 1.85 1.00
Incremental Delay, d2 0.1 8.1 0.3 0.4 1.0
Delay (s) 30.7 46.4 7.3 27.6 1.0
Level of Service C D A C A
Approach Delay (s) 43.9 7.3 20.2
Approach LOS D A C

Intersection Summary
HCM Average Control Delay 18.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 61.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Conditions (Year 2009)
6: Center Ave & Beach Blvd AM Peak Hour

I-405 PA/ED 8/30/2010
Albert Grover & Associates

Lane Group EBL EBR NBT SBT SBR
Lane Group Flow (vph) 143 739 2670 2322 896
v/c Ratio 0.14 0.85 0.66 0.57 0.57
Control Delay 29.8 47.9 7.7 29.1 1.4
Queue Delay 0.0 0.0 0.2 0.0 0.0
Total Delay 29.8 47.9 7.9 29.1 1.4
Queue Length 50th (ft) 46 281 170 507 0
Queue Length 95th (ft) 64 307 m176 m591 m0
Internal Link Dist (ft) 514 30 630
Turn Bay Length (ft) 240 190
Base Capacity (vph) 1251 1020 4064 4064 1583
Starvation Cap Reductn 0 0 530 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.11 0.72 0.76 0.57 0.57

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Existing Conditions (Year 2009)
7: Center Ave & I-405 SB Off-Ramp AM Peak Hour

I-405 PA/ED 8/30/2010
Albert Grover & Associates

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 108 131 303 565 528 96
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.97 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3539 1583 3433 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 3539 1583 3433 1583
Peak-hour factor, PHF 0.89 0.89 0.91 0.91 0.89 0.89
Adj. Flow (vph) 121 147 333 621 593 108
RTOR Reduction (vph) 0 0 0 133 0 60
Lane Group Flow (vph) 121 147 333 488 593 48
Turn Type Prot pm+ov Perm
Protected Phases 5 2 6 4 4
Permitted Phases 6 4
Actuated Green, G (s) 11.0 31.0 16.0 47.0 31.0 31.0
Effective Green, g (s) 11.0 31.0 16.0 47.0 31.0 31.0
Actuated g/C Ratio 0.16 0.44 0.23 0.67 0.44 0.44
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 278 1567 809 1153 1520 701
v/s Ratio Prot c0.07 0.04 0.09 c0.19 0.17
v/s Ratio Perm 0.12 0.03
v/c Ratio 0.44 0.09 0.41 0.42 0.39 0.07
Uniform Delay, d1 26.7 11.3 23.0 5.3 13.1 11.2
Progression Factor 1.00 1.00 1.13 1.43 1.00 1.00
Incremental Delay, d2 4.9 0.1 1.3 1.0 0.8 0.2
Delay (s) 31.6 11.5 27.3 8.5 13.9 11.4
Level of Service C B C A B B
Approach Delay (s) 20.5 15.1 13.5
Approach LOS C B B

Intersection Summary
HCM Average Control Delay 15.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.43
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 47.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Conditions (Year 2009)
7: Center Ave & I-405 SB Off-Ramp AM Peak Hour

I-405 PA/ED 8/30/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 121 147 333 621 593 108
v/c Ratio 0.44 0.09 0.41 0.49 0.39 0.14
Control Delay 32.2 11.6 27.5 2.9 14.1 3.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 32.2 11.6 27.5 2.9 14.1 3.3
Queue Length 50th (ft) 48 18 104 76 85 0
Queue Length 95th (ft) 94 33 132 130 120 24
Internal Link Dist (ft) 227 514 253
Turn Bay Length (ft) 600 200
Base Capacity (vph) 278 1567 809 1263 1520 761
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.44 0.09 0.41 0.49 0.39 0.14

Intersection Summary



HCM Analysis & Queuing Existing Conditions (Year 2009)
9: Edinger Av & Beach Blvd AM Peak Hour

I-405 PA/ED 8/30/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 227 810 141 117 537 330 162 1874 350 518 2132 293
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 1.00 0.97 0.95 1.00 0.97 0.91 1.00 0.97 0.86 0.88
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 5085 1583 3433 3539 1583 3433 5085 1583 3433 6408 2787
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 5085 1583 3433 3539 1583 3433 5085 1583 3433 6408 2787
Peak-hour factor, PHF 0.94 0.94 0.94 0.77 0.77 0.77 0.93 0.93 0.93 0.97 0.97 0.97
Adj. Flow (vph) 241 862 150 152 697 429 174 2015 376 534 2198 302
RTOR Reduction (vph) 0 0 100 0 0 4 0 0 20 0 0 42
Lane Group Flow (vph) 241 862 50 152 697 425 174 2015 356 534 2198 260
Turn Type Prot Perm Prot pm+ov Prot pm+ov Prot pm+ov
Protected Phases 7 4 3 8 1 5 2 3 1 6 7
Permitted Phases 4 8 2 6
Actuated Green, G (s) 13.0 27.0 27.0 8.0 22.0 56.0 16.0 52.0 60.0 34.0 70.0 83.0
Effective Green, g (s) 13.0 28.0 28.0 8.0 23.0 56.0 16.0 54.0 60.0 34.0 72.0 83.0
Actuated g/C Ratio 0.09 0.20 0.20 0.06 0.16 0.40 0.11 0.39 0.43 0.24 0.51 0.59
Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 4.0 4.0 6.0 4.0 4.0 6.0 4.0
Lane Grp Cap (vph) 319 1017 317 196 581 633 392 1961 678 834 3296 1652
v/s Ratio Prot c0.07 0.17 0.04 c0.20 0.16 0.05 c0.40 0.03 0.16 c0.34 0.01
v/s Ratio Perm 0.03 0.11 0.19 0.08
v/c Ratio 0.76 0.85 0.16 0.78 1.20 0.67 0.44 1.03 0.53 0.64 0.67 0.16
Uniform Delay, d1 61.9 53.9 46.3 65.1 58.5 34.5 57.8 43.0 29.5 47.5 25.1 12.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.08 0.44 0.56
Incremental Delay, d2 15.3 8.7 1.1 25.4 105.7 5.6 3.6 27.7 2.9 3.0 0.9 0.2
Delay (s) 77.3 62.7 47.3 90.5 164.2 40.1 61.5 70.7 32.4 54.6 11.8 7.3
Level of Service E E D F F D E E C D B A
Approach Delay (s) 63.6 113.8 64.5 18.9
Approach LOS E F E B

Intersection Summary
HCM Average Control Delay 55.1 HCM Level of Service E
HCM Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 85.6% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Conditions (Year 2009)
9: Edinger Av & Beach Blvd AM Peak Hour

I-405 PA/ED 8/30/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 241 862 150 152 697 429 174 2015 376 534 2198 302
v/c Ratio 0.76 0.85 0.36 0.78 1.20 0.62 0.44 1.03 0.49 0.64 0.67 0.17
Control Delay 77.4 62.9 14.3 90.4 154.5 34.9 61.8 69.8 25.5 55.0 11.9 2.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.0
Total Delay 77.4 62.9 14.3 90.4 154.5 34.9 61.8 69.8 25.5 55.0 12.3 2.4
Queue Length 50th (ft) 112 279 19 71 ~404 294 77 ~715 209 202 204 14
Queue Length 95th (ft)#169 333 82 93 #413 328 117 #809 304 287 241 19
Internal Link Dist (ft) 632 115 671 268
Turn Bay Length (ft) 340 180 115 600 310 325 230 180
Base Capacity (vph) 319 1017 417 196 581 693 392 1961 765 834 3296 1733
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 500 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.76 0.85 0.36 0.78 1.20 0.62 0.44 1.03 0.49 0.64 0.79 0.17

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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HCM Analysis & Queuing Existing Conditions (Year 2009)
1: McFadden Ave & Beach Blvd PM Peak Hour

I-405 PA/ED 8/30/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 407 491 177 372 504 164 221 2345 329 282 2181 329
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.97 0.95 0.97 0.86 0.97 0.86
Frt 1.00 0.96 1.00 0.96 1.00 0.98 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3433 3399 3433 3409 3433 6290 3433 6282
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3433 3399 3433 3409 3433 6290 3433 6282
Peak-hour factor, PHF 0.88 0.88 0.88 0.90 0.90 0.90 0.94 0.94 0.94 0.97 0.97 0.97
Adj. Flow (vph) 462 558 201 413 560 182 235 2495 350 291 2248 339
RTOR Reduction (vph) 0 26 0 0 22 0 0 18 0 0 20 0
Lane Group Flow (vph) 462 733 0 413 720 0 235 2827 0 291 2567 0
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 19.0 31.0 17.0 29.0 12.0 63.0 13.0 64.0
Effective Green, g (s) 19.0 31.0 17.0 29.0 12.0 63.0 13.0 64.0
Actuated g/C Ratio 0.14 0.22 0.12 0.21 0.09 0.45 0.09 0.46
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 466 753 417 706 294 2831 319 2872
v/s Ratio Prot c0.13 c0.22 0.12 0.21 0.07 c0.45 0.08 c0.41
v/s Ratio Perm
v/c Ratio 0.99 0.97 0.99 1.02 0.80 1.00 0.91 0.89
Uniform Delay, d1 60.4 54.1 61.4 55.5 62.8 38.5 62.9 34.9
Progression Factor 1.00 1.00 1.00 1.00 0.94 0.89 1.00 1.00
Incremental Delay, d2 39.3 26.0 41.4 38.9 12.9 15.8 29.0 4.8
Delay (s) 99.7 80.1 102.8 94.4 71.6 50.0 91.9 39.7
Level of Service F F F F E D F D
Approach Delay (s) 87.5 97.4 51.7 45.0
Approach LOS F F D D

Intersection Summary
HCM Average Control Delay 60.9 HCM Level of Service E
HCM Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 91.6% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Conditions (Year 2009)
1: McFadden Ave & Beach Blvd PM Peak Hour

I-405 PA/ED 8/30/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 462 759 413 742 235 2845 291 2587
v/c Ratio 0.99 0.97 0.99 1.02 0.80 1.00 0.91 0.90
Control Delay 99.5 78.0 102.5 90.3 77.2 49.6 94.8 39.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 99.5 78.0 102.5 90.3 77.2 49.6 94.8 39.5
Queue Length 50th (ft) 220 350 196 ~364 107 670 137 612
Queue Length 95th (ft)#322 #465 #308 #495m#157 #825 #224 664
Internal Link Dist (ft) 560 642 875 763
Turn Bay Length (ft) 180 275 400 410
Base Capacity (vph) 466 779 417 728 294 2850 319 2890
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.99 0.97 0.99 1.02 0.80 1.00 0.91 0.90

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Existing Conditions (Year 2009)
6: Center Ave & Beach Blvd PM Peak Hour

I-405 PA/ED 8/30/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 258 973 0 2614 2185 778
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.88 0.86 0.86 1.00
Frt 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3433 2787 6408 6408 1583
Flt Permitted 0.95 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3433 2787 6408 6408 1583
Peak-hour factor, PHF 0.94 0.94 0.98 0.98 0.99 0.99
Adj. Flow (vph) 274 1035 0 2667 2207 786
RTOR Reduction (vph) 0 2 0 0 0 0
Lane Group Flow (vph) 274 1033 0 2667 2207 786
Turn Type Perm Free
Protected Phases 4 2 6
Permitted Phases 4 Free
Actuated Green, G (s) 57.6 57.6 74.4 74.4 140.0
Effective Green, g (s) 57.6 57.6 74.4 74.4 140.0
Actuated g/C Ratio 0.41 0.41 0.53 0.53 1.00
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1412 1147 3405 3405 1583
v/s Ratio Prot 0.08 c0.42 0.34
v/s Ratio Perm c0.37 0.50
v/c Ratio 0.19 0.90 0.78 0.65 0.50
Uniform Delay, d1 26.4 38.5 26.3 23.4 0.0
Progression Factor 0.78 0.75 0.48 0.80 1.00
Incremental Delay, d2 0.0 7.1 0.8 0.8 1.0
Delay (s) 20.6 35.8 13.4 19.5 1.0
Level of Service C D B B A
Approach Delay (s) 32.6 13.4 14.6
Approach LOS C B B

Intersection Summary
HCM Average Control Delay 17.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 72.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Conditions (Year 2009)
6: Center Ave & Beach Blvd PM Peak Hour

I-405 PA/ED 8/30/2010
Albert Grover & Associates

Lane Group EBL EBR NBT SBT SBR
Lane Group Flow (vph) 274 1035 2667 2207 786
v/c Ratio 0.19 0.90 0.78 0.65 0.50
Control Delay 20.4 37.0 13.8 20.0 1.0
Queue Delay 0.0 4.3 1.1 0.1 0.0
Total Delay 20.4 41.3 14.9 20.1 1.0
Queue Length 50th (ft) 71 294 193 296 0
Queue Length 95th (ft) m85 337 m197 m352 m0
Internal Link Dist (ft) 514 30 630
Turn Bay Length (ft) 240 190
Base Capacity (vph) 1496 1217 3406 3406 1583
Starvation Cap Reductn 0 123 456 0 0
Spillback Cap Reductn 0 44 0 308 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.18 0.95 0.90 0.71 0.50

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Existing Conditions (Year 2009)
7: Center Ave & I-405 SB Off-Ramp PM Peak Hour

I-405 PA/ED 8/30/2010
Albert Grover & Associates

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 273 293 269 541 967 212
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.97 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3539 1583 3433 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 3539 1583 3433 1583
Peak-hour factor, PHF 0.84 0.84 0.91 0.91 0.87 0.87
Adj. Flow (vph) 325 349 296 595 1111 244
RTOR Reduction (vph) 0 0 0 68 0 153
Lane Group Flow (vph) 325 349 296 527 1111 91
Turn Type Prot pm+ov Perm
Protected Phases 5 2 6 4 4
Permitted Phases 6 4
Actuated Green, G (s) 16.0 36.0 16.0 42.0 26.0 26.0
Effective Green, g (s) 16.0 36.0 16.0 42.0 26.0 26.0
Actuated g/C Ratio 0.23 0.51 0.23 0.60 0.37 0.37
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 405 1820 809 1040 1275 588
v/s Ratio Prot c0.18 0.10 0.08 c0.19 c0.32
v/s Ratio Perm 0.14 0.06
v/c Ratio 0.80 0.19 0.37 0.51 0.87 0.15
Uniform Delay, d1 25.5 9.2 22.7 8.0 20.4 14.7
Progression Factor 1.00 1.00 0.91 1.48 1.00 1.00
Incremental Delay, d2 15.4 0.2 1.2 1.6 8.4 0.6
Delay (s) 40.9 9.4 22.0 13.6 28.8 15.2
Level of Service D A C B C B
Approach Delay (s) 24.6 16.4 26.4
Approach LOS C B C

Intersection Summary
HCM Average Control Delay 22.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 60.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Conditions (Year 2009)
7: Center Ave & I-405 SB Off-Ramp PM Peak Hour

I-405 PA/ED 8/30/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 325 349 296 595 1111 244
v/c Ratio 0.80 0.19 0.37 0.54 0.87 0.33
Control Delay 43.0 9.5 22.1 8.3 29.9 3.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 43.0 9.5 22.1 8.3 29.9 3.7
Queue Length 50th (ft) 133 40 63 176 223 0
Queue Length 95th (ft)#229 56 83 241 #300 37
Internal Link Dist (ft) 227 514 253
Turn Bay Length (ft) 600 200
Base Capacity (vph) 405 1820 809 1098 1275 741
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.80 0.19 0.37 0.54 0.87 0.33

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Analysis & Queuing Existing Conditions (Year 2009)
9: Edinger Av & Beach Blvd PM Peak Hour

I-405 PA/ED 8/30/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 386 1002 255 195 544 217 345 1990 534 497 2516 504
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 1.00 0.97 0.95 1.00 0.97 0.91 1.00 0.97 0.86 0.88
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 5085 1583 3433 3539 1583 3433 5085 1583 3433 6408 2787
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 5085 1583 3433 3539 1583 3433 5085 1583 3433 6408 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.87 0.87 0.87 0.94 0.94 0.94 0.95 0.95 0.95
Adj. Flow (vph) 420 1089 277 224 625 249 367 2117 568 523 2648 531
RTOR Reduction (vph) 0 0 141 0 0 2 0 0 1 0 0 10
Lane Group Flow (vph) 420 1089 136 224 625 247 367 2117 567 523 2648 521
Turn Type Prot Perm Prot pm+ov Prot pm+ov Prot pm+ov
Protected Phases 7 4 3 8 1 5 2 3 1 6 7
Permitted Phases 4 8 2 6
Actuated Green, G (s) 17.0 28.0 28.0 16.0 27.0 47.0 15.0 57.0 73.0 20.0 62.0 79.0
Effective Green, g (s) 17.0 29.0 29.0 16.0 28.0 47.0 15.0 59.0 73.0 20.0 64.0 79.0
Actuated g/C Ratio 0.12 0.21 0.21 0.11 0.20 0.34 0.11 0.42 0.52 0.14 0.46 0.56
Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 4.0 4.0 6.0 4.0 4.0 6.0 4.0
Lane Grp Cap (vph) 417 1053 328 392 708 531 368 2143 825 490 2929 1573
v/s Ratio Prot c0.12 c0.21 0.07 0.18 0.07 0.11 c0.42 0.08 c0.15 0.41 0.04
v/s Ratio Perm 0.09 0.09 0.28 0.15
v/c Ratio 1.01 1.03 0.41 0.57 0.88 0.47 1.00 0.99 0.69 1.07 0.90 0.33
Uniform Delay, d1 61.5 55.5 48.1 58.8 54.4 36.6 62.5 40.1 25.0 60.0 35.2 16.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.16 0.87 0.89
Incremental Delay, d2 45.9 36.9 3.8 5.9 14.9 2.9 46.2 16.8 4.6 55.2 4.1 0.4
Delay (s) 107.4 92.4 52.0 64.7 69.3 39.5 108.7 56.9 29.6 124.7 34.6 15.0
Level of Service F F D E E D F E C F C B
Approach Delay (s) 89.7 61.6 58.1 44.5
Approach LOS F E E D

Intersection Summary
HCM Average Control Delay 59.1 HCM Level of Service E
HCM Volume to Capacity ratio 0.99
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 92.0% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Conditions (Year 2009)
9: Edinger Av & Beach Blvd PM Peak Hour

I-405 PA/ED 8/30/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 420 1089 277 224 625 249 367 2117 568 523 2648 531
v/c Ratio 1.01 1.03 0.59 0.57 0.88 0.42 1.00 0.99 0.63 1.07 0.90 0.33
Control Delay 106.3 90.4 23.3 65.0 69.5 35.1 108.0 56.8 24.6 118.8 34.9 7.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.6 0.0 0.0 12.3 0.0
Total Delay 106.3 90.4 23.3 65.0 69.5 35.1 108.0 58.4 24.6 118.8 47.2 7.3
Queue Length 50th (ft)~202 ~389 79 101 294 166 175 692 337 ~275 557 61
Queue Length 95th (ft)#314 #485 178 140 #370 236 #282 #816 465m#384 517 m66
Internal Link Dist (ft) 632 115 671 268
Turn Bay Length (ft) 340 180 115 600 310 325 230 180
Base Capacity (vph) 417 1053 469 392 708 590 368 2143 895 490 2929 1623
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 323 0
Spillback Cap Reductn 0 0 0 0 0 0 0 17 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.01 1.03 0.59 0.57 0.88 0.42 1.00 1.00 0.63 1.07 1.02 0.33

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing                                                            No Build Condition (Year 2020)
1: McFadden Ave & Beach Blvd AM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 346 317 124 389 523 195 182 2664 177 207 2602 327
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.97 0.95 0.97 0.86 0.97 0.86
Frt 1.00 0.96 1.00 0.96 1.00 0.99 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3433 3390 3433 3395 3433 6348 3433 6301
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3433 3390 3433 3395 3433 6348 3433 6301
Peak-hour factor, PHF 0.91 0.91 0.91 0.85 0.85 0.85 0.89 0.89 0.89 0.92 0.92 0.92
Adj. Flow (vph) 380 348 136 458 615 229 204 2993 199 225 2828 355
RTOR Reduction (vph) 0 30 0 0 28 0 0 7 0 0 16 0
Lane Group Flow (vph) 380 454 0 458 816 0 204 3185 0 225 3167 0
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 15.0 23.3 23.7 32.0 9.0 68.0 9.0 68.0
Effective Green, g (s) 15.0 23.3 23.7 32.0 9.0 68.0 9.0 68.0
Actuated g/C Ratio 0.11 0.17 0.17 0.23 0.06 0.49 0.06 0.49
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 368 564 581 776 221 3083 221 3060
v/s Ratio Prot c0.11 0.13 0.13 c0.24 0.06 c0.50 0.07 c0.50
v/s Ratio Perm
v/c Ratio 1.03 0.80 0.79 1.05 0.92 1.03 1.02 1.03
Uniform Delay, d1 62.5 56.2 55.7 54.0 65.2 36.0 65.5 36.0
Progression Factor 1.00 1.00 1.00 1.00 1.08 1.15 1.00 1.00
Incremental Delay, d2 55.6 8.2 7.0 46.8 37.0 24.7 65.3 26.2
Delay (s) 118.1 64.4 62.8 100.8 107.3 66.2 130.8 62.2
Level of Service F E E F F E F E
Approach Delay (s) 88.0 87.4 68.7 66.7
Approach LOS F F E E

Intersection Summary
HCM Average Control Delay 72.5 HCM Level of Service E
HCM Volume to Capacity ratio 1.03
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 92.3% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing                                                            No Build Condition (Year 2020)
1: McFadden Ave & Beach Blvd AM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 380 484 458 844 204 3192 225 3183
v/c Ratio 1.03 0.81 0.79 1.05 0.92 1.03 1.02 1.04
Control Delay 115.4 63.4 66.6 94.8 109.6 64.8 128.6 61.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 115.4 63.4 66.6 94.8 109.6 64.8 128.6 61.3
Queue Length 50th (ft)~191 209 209 ~426 94 ~893 ~111 ~900
Queue Length 95th (ft)#296 267 #288 #505m#157 #926 #199 #959
Internal Link Dist (ft) 560 642 877 763
Turn Bay Length (ft) 180 275 400 410
Base Capacity (vph) 368 683 582 804 221 3091 221 3075
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.03 0.71 0.79 1.05 0.92 1.03 1.02 1.04

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing                                                            No Build Condition (Year 2020)
6: Center Ave & Beach Blvd AM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 182 782 0 2803 2559 996
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.88 0.86 0.86 1.00
Frt 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3433 2787 6408 6408 1583
Flt Permitted 0.95 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3433 2787 6408 6408 1583
Peak-hour factor, PHF 0.88 0.88 0.97 0.97 0.95 0.95
Adj. Flow (vph) 207 889 0 2890 2694 1048
RTOR Reduction (vph) 0 1 0 0 0 0
Lane Group Flow (vph) 207 888 0 2890 2694 1048
Turn Type Perm Free
Protected Phases 4 2 6
Permitted Phases 4 Free
Actuated Green, G (s) 50.4 50.4 81.6 81.6 140.0
Effective Green, g (s) 50.4 50.4 81.6 81.6 140.0
Actuated g/C Ratio 0.36 0.36 0.58 0.58 1.00
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1236 1003 3735 3735 1583
v/s Ratio Prot 0.06 c0.45 0.42
v/s Ratio Perm c0.32 0.66
v/c Ratio 0.17 0.89 0.77 0.72 0.66
Uniform Delay, d1 30.5 42.1 22.2 21.0 0.0
Progression Factor 0.78 0.76 0.40 0.32 1.00
Incremental Delay, d2 0.1 8.1 0.4 0.8 1.4
Delay (s) 23.9 39.9 9.3 7.6 1.4
Level of Service C D A A A
Approach Delay (s) 36.9 9.3 5.8
Approach LOS D A A

Intersection Summary
HCM Average Control Delay 11.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 71.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing                                                            No Build Condition (Year 2020)
6: Center Ave & Beach Blvd AM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associates

Lane Group EBL EBR NBT SBT SBR
Lane Group Flow (vph) 207 889 2890 2694 1048
v/c Ratio 0.17 0.89 0.77 0.72 0.66
Control Delay 23.4 41.4 9.6 7.8 3.4
Queue Delay 0.0 0.0 1.0 0.1 0.0
Total Delay 23.4 41.4 10.6 7.9 3.4
Queue Length 50th (ft) 62 309 199 197 7
Queue Length 95th (ft) 84 340 m194 m200 m19
Internal Link Dist (ft) 501 31 630
Turn Bay Length (ft) 240 190
Base Capacity (vph) 1349 1096 3736 3736 1583
Starvation Cap Reductn 0 0 528 0 0
Spillback Cap Reductn 0 0 0 128 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.15 0.81 0.90 0.75 0.66

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing                                                            No Build Condition (Year 2020)
7: Center Ave & I-405 SB Off-Ramp AM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associates

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 115 164 353 643 800 123
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.97 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3539 1583 3433 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 3539 1583 3433 1583
Peak-hour factor, PHF 0.89 0.89 0.91 0.91 0.89 0.89
Adj. Flow (vph) 129 184 388 707 899 138
RTOR Reduction (vph) 0 0 0 124 0 83
Lane Group Flow (vph) 129 184 388 583 899 55
Turn Type Prot pm+ov Perm
Protected Phases 5 2 6 4 4
Permitted Phases 6 4
Actuated Green, G (s) 11.0 34.0 19.0 47.0 28.0 28.0
Effective Green, g (s) 11.0 34.0 19.0 47.0 28.0 28.0
Actuated g/C Ratio 0.16 0.49 0.27 0.67 0.40 0.40
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 278 1719 961 1153 1373 633
v/s Ratio Prot c0.07 0.05 0.11 c0.20 c0.26
v/s Ratio Perm 0.17 0.03
v/c Ratio 0.46 0.11 0.40 0.51 0.65 0.09
Uniform Delay, d1 26.8 9.8 20.9 5.7 17.1 13.1
Progression Factor 1.00 1.00 1.01 1.64 1.00 1.00
Incremental Delay, d2 5.5 0.1 1.0 1.2 2.4 0.3
Delay (s) 32.3 9.9 22.0 10.6 19.5 13.3
Level of Service C A C B B B
Approach Delay (s) 19.1 14.6 18.7
Approach LOS B B B

Intersection Summary
HCM Average Control Delay 16.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 52.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing                                                            No Build Condition (Year 2020)
7: Center Ave & I-405 SB Off-Ramp AM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 129 184 388 707 899 138
v/c Ratio 0.46 0.11 0.40 0.56 0.65 0.19
Control Delay 33.0 10.0 22.1 4.3 19.9 3.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 33.0 10.0 22.1 4.3 19.9 3.6
Queue Length 50th (ft) 51 21 113 135 157 0
Queue Length 95th (ft) 99 36 123 131 212 29
Internal Link Dist (ft) 269 501 253
Turn Bay Length (ft) 600 200
Base Capacity (vph) 278 1719 961 1256 1373 716
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.46 0.11 0.40 0.56 0.65 0.19

Intersection Summary



HCM Analysis & Queuing                                                            No Build Condition (Year 2020)
9: Edinger Av & Beach Blvd AM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 242 874 151 134 570 381 173 2135 398 678 2333 330
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 1.00 0.97 0.95 1.00 0.97 0.91 1.00 0.97 0.86 0.88
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 5085 1583 3433 3539 1583 3433 5085 1583 3433 6408 2787
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 5085 1583 3433 3539 1583 3433 5085 1583 3433 6408 2787
Peak-hour factor, PHF 0.94 0.94 0.94 0.77 0.77 0.77 0.93 0.93 0.93 0.97 0.97 0.97
Adj. Flow (vph) 257 930 161 174 740 495 186 2296 428 699 2405 340
RTOR Reduction (vph) 0 0 99 0 0 1 0 0 2 0 0 16
Lane Group Flow (vph) 257 930 62 174 740 494 186 2296 426 699 2405 324
Turn Type Prot Perm Prot pm+ov Prot pm+ov Prot pm+ov
Protected Phases 7 4 3 8 1 5 2 3 1 6 7
Permitted Phases 4 8 2 6
Actuated Green, G (s) 10.0 27.0 27.0 9.0 26.0 52.0 12.0 59.0 68.0 26.0 73.0 83.0
Effective Green, g (s) 10.0 28.0 28.0 9.0 27.0 52.0 12.0 61.0 68.0 26.0 75.0 83.0
Actuated g/C Ratio 0.07 0.20 0.20 0.06 0.19 0.37 0.09 0.44 0.49 0.19 0.54 0.59
Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 4.0 4.0 6.0 4.0 4.0 6.0 4.0
Lane Grp Cap (vph) 245 1017 317 221 683 588 294 2216 769 638 3433 1652
v/s Ratio Prot c0.07 0.18 0.05 c0.21 0.16 0.05 c0.45 0.04 c0.20 0.38 0.01
v/s Ratio Perm 0.04 0.16 0.23 0.10
v/c Ratio 1.05 0.91 0.19 0.79 1.08 0.84 0.63 1.04 0.55 1.10 0.70 0.20
Uniform Delay, d1 65.0 54.8 46.6 64.6 56.5 40.2 61.9 39.5 25.3 57.0 24.2 13.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.19 0.72 0.56
Incremental Delay, d2 70.9 13.9 1.4 24.1 59.2 13.5 9.9 29.2 2.9 58.7 0.8 0.2
Delay (s) 135.9 68.7 48.0 88.6 115.7 53.7 71.8 68.7 28.2 126.6 18.2 7.5
Level of Service F E D F F D E E C F B A
Approach Delay (s) 79.1 90.6 62.9 39.1
Approach LOS E F E D

Intersection Summary
HCM Average Control Delay 60.6 HCM Level of Service E
HCM Volume to Capacity ratio 1.06
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 96.6% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing                                                            No Build Condition (Year 2020)
9: Edinger Av & Beach Blvd AM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 257 930 161 174 740 495 186 2296 428 699 2405 340
v/c Ratio 1.05 0.91 0.39 0.79 1.08 0.77 0.63 1.04 0.51 1.10 0.70 0.19
Control Delay 131.9 68.7 16.3 88.6 111.4 45.0 72.2 67.9 23.8 119.4 18.3 5.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8 0.0
Total Delay 131.9 68.7 16.3 88.6 111.4 45.0 72.2 67.9 23.8 119.4 19.1 5.3
Queue Length 50th (ft)~130 306 28 81 ~396 384 86 ~822 242 ~375 359 28
Queue Length 95th (ft)#223 #385 95 104 #401 418 127 #912 340 #506 311 m43
Internal Link Dist (ft) 632 116 671 267
Turn Bay Length (ft) 340 180 115 600 310 325 230 180
Base Capacity (vph) 245 1017 416 221 683 646 294 2216 839 638 3433 1786
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 625 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.05 0.91 0.39 0.79 1.08 0.77 0.63 1.04 0.51 1.10 0.86 0.19

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing                                                            No Build Condition (Year 2020)
1: McFadden Ave & Beach Blvd PM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 434 522 192 390 514 175 277 2587 380 301 2331 331
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.97 0.95 0.97 0.86 0.97 0.86
Frt 1.00 0.96 1.00 0.96 1.00 0.98 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3433 3397 3433 3405 3433 6285 3433 6288
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3433 3397 3433 3405 3433 6285 3433 6288
Peak-hour factor, PHF 0.88 0.88 0.88 0.90 0.90 0.90 0.94 0.94 0.94 0.97 0.97 0.97
Adj. Flow (vph) 493 593 218 433 571 194 295 2752 404 310 2403 341
RTOR Reduction (vph) 0 27 0 0 24 0 0 19 0 0 18 0
Lane Group Flow (vph) 493 784 0 433 741 0 295 3137 0 310 2726 0
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 19.0 30.0 17.0 28.0 13.0 65.0 12.0 64.0
Effective Green, g (s) 19.0 30.0 17.0 28.0 13.0 65.0 12.0 64.0
Actuated g/C Ratio 0.14 0.21 0.12 0.20 0.09 0.46 0.09 0.46
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 466 728 417 681 319 2918 294 2875
v/s Ratio Prot c0.14 c0.23 0.13 0.22 0.09 c0.50 0.09 c0.43
v/s Ratio Perm
v/c Ratio 1.06 1.08 1.04 1.09 0.92 1.08 1.05 0.95
Uniform Delay, d1 60.5 55.0 61.5 56.0 63.0 37.5 64.0 36.4
Progression Factor 1.00 1.00 1.00 1.00 0.77 0.61 1.00 1.00
Incremental Delay, d2 57.9 56.1 54.4 60.9 28.1 40.1 67.5 8.4
Delay (s) 118.4 111.1 115.9 116.9 76.6 63.0 131.5 44.8
Level of Service F F F F E E F D
Approach Delay (s) 113.9 116.5 64.2 53.6
Approach LOS F F E D

Intersection Summary
HCM Average Control Delay 74.7 HCM Level of Service E
HCM Volume to Capacity ratio 1.05
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 97.9% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing                                                            No Build Condition (Year 2020)
1: McFadden Ave & Beach Blvd PM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 493 811 433 765 295 3156 310 2744
v/c Ratio 1.06 1.07 1.04 1.09 0.92 1.07 1.05 0.95
Control Delay 114.6 103.6 113.0 108.9 80.1 63.5 127.3 44.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 114.6 103.6 113.0 108.9 80.1 63.5 127.3 44.5
Queue Length 50th (ft)~253 ~418 ~218 ~398 136 ~914 ~158 679
Queue Length 95th (ft)#354 #531 #328 #531m#187 #970 #257 733
Internal Link Dist (ft) 560 642 877 763
Turn Bay Length (ft) 180 275 400 410
Base Capacity (vph) 466 755 417 705 319 2937 294 2892
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.06 1.07 1.04 1.09 0.92 1.07 1.05 0.95

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing                                                            No Build Condition (Year 2020)
6: Center Ave & Beach Blvd PM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 341 1080 0 2947 2698 873
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.88 0.86 0.86 1.00
Frt 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3433 2787 6408 6408 1583
Flt Permitted 0.95 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3433 2787 6408 6408 1583
Peak-hour factor, PHF 0.94 0.94 0.98 0.98 0.99 0.99
Adj. Flow (vph) 363 1149 0 3007 2725 882
RTOR Reduction (vph) 0 1 0 0 0 0
Lane Group Flow (vph) 363 1148 0 3007 2725 882
Turn Type Perm Free
Protected Phases 4 2 6
Permitted Phases 4 Free
Actuated Green, G (s) 60.3 60.3 71.7 71.7 140.0
Effective Green, g (s) 60.3 60.3 71.7 71.7 140.0
Actuated g/C Ratio 0.43 0.43 0.51 0.51 1.00
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1479 1200 3282 3282 1583
v/s Ratio Prot 0.11 c0.47 0.43
v/s Ratio Perm c0.41 0.56
v/c Ratio 0.25 0.96 0.92 0.83 0.56
Uniform Delay, d1 25.4 38.6 31.4 29.0 0.0
Progression Factor 0.77 0.72 0.62 1.23 1.00
Incremental Delay, d2 0.1 11.3 2.1 1.9 1.0
Delay (s) 19.6 39.3 21.7 37.7 1.0
Level of Service B D C D A
Approach Delay (s) 34.6 21.7 28.7
Approach LOS C C C

Intersection Summary
HCM Average Control Delay 27.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 83.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing                                                            No Build Condition (Year 2020)
6: Center Ave & Beach Blvd PM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associates

Lane Group EBL EBR NBT SBT SBR
Lane Group Flow (vph) 363 1149 3007 2725 882
v/c Ratio 0.25 0.96 0.92 0.83 0.56
Control Delay 19.8 40.6 22.0 38.1 1.1
Queue Delay 0.0 5.6 19.5 1.8 0.0
Total Delay 19.8 46.2 41.5 39.9 1.1
Queue Length 50th (ft) 104 381 305 571 0
Queue Length 95th (ft)m115m#419 m295 m603 m0
Internal Link Dist (ft) 501 31 630
Turn Bay Length (ft) 240 190
Base Capacity (vph) 1496 1215 3284 3284 1583
Starvation Cap Reductn 0 25 387 0 0
Spillback Cap Reductn 0 51 0 377 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.24 0.99 1.04 0.94 0.56

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing                                                            No Build Condition (Year 2020)
7: Center Ave & I-405 SB Off-Ramp PM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associates

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 297 313 273 600 1108 240
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.97 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3539 1583 3433 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 3539 1583 3433 1583
Peak-hour factor, PHF 0.84 0.84 0.91 0.91 0.87 0.87
Adj. Flow (vph) 354 373 300 659 1274 276
RTOR Reduction (vph) 0 0 0 47 0 170
Lane Group Flow (vph) 354 373 300 612 1274 106
Turn Type Prot pm+ov Perm
Protected Phases 5 2 6 4 4
Permitted Phases 6 4
Actuated Green, G (s) 15.0 35.0 16.0 43.0 27.0 27.0
Effective Green, g (s) 15.0 35.0 16.0 43.0 27.0 27.0
Actuated g/C Ratio 0.21 0.50 0.23 0.61 0.39 0.39
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 379 1770 809 1063 1324 611
v/s Ratio Prot c0.20 0.11 0.08 c0.22 c0.37
v/s Ratio Perm 0.16 0.07
v/c Ratio 0.93 0.21 0.37 0.58 0.96 0.17
Uniform Delay, d1 27.0 9.8 22.8 8.1 21.0 14.2
Progression Factor 1.00 1.00 0.93 1.03 1.00 1.00
Incremental Delay, d2 32.2 0.3 1.1 2.0 17.2 0.6
Delay (s) 59.3 10.1 22.3 10.3 38.2 14.8
Level of Service E B C B D B
Approach Delay (s) 34.0 14.0 34.0
Approach LOS C B C

Intersection Summary
HCM Average Control Delay 28.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 65.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing                                                            No Build Condition (Year 2020)
7: Center Ave & I-405 SB Off-Ramp PM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 354 373 300 659 1274 276
v/c Ratio 0.93 0.21 0.37 0.60 0.96 0.35
Control Delay 62.5 10.2 22.4 7.3 40.0 3.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 62.5 10.2 22.4 7.3 40.0 3.6
Queue Length 50th (ft) 151 44 55 198 268 0
Queue Length 95th (ft)#270 62 81 300 #384 38
Internal Link Dist (ft) 269 501 253
Turn Bay Length (ft) 600 200
Base Capacity (vph) 379 1770 809 1103 1324 780
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.93 0.21 0.37 0.60 0.96 0.35

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Analysis & Queuing                                                            No Build Condition (Year 2020)
9: Edinger Av & Beach Blvd PM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 405 1077 272 207 585 245 352 2137 570 587 2634 557
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 1.00 0.97 0.95 1.00 0.97 0.91 1.00 0.97 0.86 0.88
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 5085 1583 3433 3539 1583 3433 5085 1583 3433 6408 2787
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 5085 1583 3433 3539 1583 3433 5085 1583 3433 6408 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.87 0.87 0.87 0.94 0.94 0.94 0.95 0.95 0.95
Adj. Flow (vph) 440 1171 296 238 672 282 374 2273 606 618 2773 586
RTOR Reduction (vph) 0 0 142 0 0 1 0 0 1 0 0 6
Lane Group Flow (vph) 440 1171 154 238 672 281 374 2273 605 618 2773 580
Turn Type Prot Perm Prot pm+ov Prot pm+ov Prot pm+ov
Protected Phases 7 4 3 8 1 5 2 3 1 6 7
Permitted Phases 4 8 2 6
Actuated Green, G (s) 17.0 30.0 30.0 11.0 24.0 46.0 16.0 58.0 69.0 22.0 64.0 81.0
Effective Green, g (s) 17.0 31.0 31.0 11.0 25.0 46.0 16.0 60.0 69.0 22.0 66.0 81.0
Actuated g/C Ratio 0.12 0.22 0.22 0.08 0.18 0.33 0.11 0.43 0.49 0.16 0.47 0.58
Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 4.0 4.0 6.0 4.0 4.0 6.0 4.0
Lane Grp Cap (vph) 417 1126 351 270 632 520 392 2179 780 539 3021 1612
v/s Ratio Prot c0.13 c0.23 0.07 0.19 0.08 0.11 c0.45 0.06 c0.18 0.43 0.04
v/s Ratio Perm 0.10 0.09 0.32 0.16
v/c Ratio 1.06 1.04 0.44 0.88 1.06 0.54 0.95 1.04 0.78 1.15 0.92 0.36
Uniform Delay, d1 61.5 54.5 47.0 63.9 57.5 38.4 61.6 40.0 29.1 59.0 34.5 15.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.25 0.74 0.78
Incremental Delay, d2 59.4 37.8 4.0 31.3 53.8 4.0 35.3 31.7 7.4 78.1 3.4 0.3
Delay (s) 120.9 92.3 51.0 95.1 111.3 42.3 96.9 71.7 36.6 151.7 28.8 12.6
Level of Service F F D F F D F E D F C B
Approach Delay (s) 92.5 91.8 68.0 45.5
Approach LOS F F E D

Intersection Summary
HCM Average Control Delay 66.6 HCM Level of Service E
HCM Volume to Capacity ratio 1.05
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 99.1% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing                                                            No Build Condition (Year 2020)
9: Edinger Av & Beach Blvd PM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 440 1171 296 238 672 282 374 2273 606 618 2773 586
v/c Ratio 1.06 1.04 0.60 0.88 1.06 0.49 0.95 1.04 0.71 1.15 0.92 0.35
Control Delay 117.1 90.1 23.9 94.8 107.7 37.7 96.4 70.7 30.2 140.2 29.1 6.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 29.2 0.0 0.0 34.7 0.2
Total Delay 117.1 90.1 23.9 94.8 107.7 37.7 96.4 99.8 30.2 140.2 63.8 6.2
Queue Length 50th (ft)~225 ~420 91 112 ~354 196 177 ~819 401 ~344 439 51
Queue Length 95th (ft)#336 #517 194 #179 #454 274 #278 #909 553m#445 604 m82
Internal Link Dist (ft) 632 116 671 267
Turn Bay Length (ft) 340 180 115 600 310 325 230 180
Base Capacity (vph) 417 1126 492 270 632 578 392 2179 849 539 3021 1658
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 442 349
Spillback Cap Reductn 0 0 0 0 0 0 0 137 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.06 1.04 0.60 0.88 1.06 0.49 0.95 1.11 0.71 1.15 1.08 0.45

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing                                                            No Build Condition (Year 2040)
1: McFadden Ave & Beach Blvd AM Peak Hour

I-405 PA/ED 8/30/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 361 348 133 427 545 204 207 2830 216 223 2720 341
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.97 0.95 0.97 0.86 0.97 0.86
Frt 1.00 0.96 1.00 0.96 1.00 0.99 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3433 3392 3433 3395 3433 6340 3433 6301
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3433 3392 3433 3395 3433 6340 3433 6301
Peak-hour factor, PHF 0.91 0.91 0.91 0.85 0.85 0.85 0.89 0.89 0.89 0.92 0.92 0.92
Adj. Flow (vph) 397 382 146 502 641 240 233 3180 243 242 2957 371
RTOR Reduction (vph) 0 29 0 0 27 0 0 9 0 0 16 0
Lane Group Flow (vph) 397 499 0 502 854 0 233 3415 0 242 3312 0
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 14.0 24.2 20.8 31.0 9.0 70.0 9.0 70.0
Effective Green, g (s) 14.0 24.2 20.8 31.0 9.0 70.0 9.0 70.0
Actuated g/C Ratio 0.10 0.17 0.15 0.22 0.06 0.50 0.06 0.50
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 343 586 510 752 221 3170 221 3151
v/s Ratio Prot c0.12 0.15 0.15 c0.25 0.07 c0.54 0.07 c0.53
v/s Ratio Perm
v/c Ratio 1.16 0.85 0.98 1.14 1.05 1.08 1.10 1.05
Uniform Delay, d1 63.0 56.2 59.4 54.5 65.5 35.0 65.5 35.0
Progression Factor 1.00 1.00 1.00 1.00 0.87 0.75 1.00 1.00
Incremental Delay, d2 98.6 11.4 35.5 76.8 70.4 40.4 88.2 31.6
Delay (s) 161.6 67.6 95.0 131.3 127.4 66.7 153.7 66.6
Level of Service F E F F F E F E
Approach Delay (s) 107.9 118.1 70.5 72.5
Approach LOS F F E E

Intersection Summary
HCM Average Control Delay 81.8 HCM Level of Service F
HCM Volume to Capacity ratio 1.11
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 96.2% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing                                                             No Build Condition (Year 2040)
1: McFadden Ave & Beach Blvd AM Peak Hour

I-405 PA/ED 8/30/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 397 528 502 881 233 3423 242 3328
v/c Ratio 1.16 0.86 0.98 1.13 1.05 1.08 1.10 1.05
Control Delay 152.3 66.9 94.4 121.4 124.6 67.1 147.0 65.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 152.3 66.9 94.4 121.4 124.6 67.1 147.0 65.6
Queue Length 50th (ft)~219 230 ~259 ~476 ~118 ~993 ~128 ~955
Queue Length 95th (ft)#326 298 #343 #556m#164 #1024 #219 #1011
Internal Link Dist (ft) 560 642 877 763
Turn Bay Length (ft) 180 275 400 410
Base Capacity (vph) 343 659 511 779 221 3177 221 3166
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.16 0.80 0.98 1.13 1.05 1.08 1.10 1.05

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing                                                             No Build Condition (Year 2040)
6: Center Ave & Beach Blvd AM Peak Hour

I-405 PA/ED 8/30/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 218 940 0 3017 2648 1090
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.88 0.86 0.86 1.00
Frt 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3433 2787 6408 6408 1583
Flt Permitted 0.95 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3433 2787 6408 6408 1583
Peak-hour factor, PHF 0.88 0.88 0.97 0.97 0.95 0.95
Adj. Flow (vph) 248 1068 0 3110 2787 1147
RTOR Reduction (vph) 0 1 0 0 0 0
Lane Group Flow (vph) 248 1067 0 3110 2787 1147
Turn Type Perm Free
Protected Phases 4 2 6
Permitted Phases 4 Free
Actuated Green, G (s) 57.3 57.3 74.7 74.7 140.0
Effective Green, g (s) 57.3 57.3 74.7 74.7 140.0
Actuated g/C Ratio 0.41 0.41 0.53 0.53 1.00
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1405 1141 3419 3419 1583
v/s Ratio Prot 0.07 c0.49 0.43
v/s Ratio Perm c0.38 0.72
v/c Ratio 0.18 0.94 0.91 0.82 0.72
Uniform Delay, d1 26.3 39.6 29.6 27.0 0.0
Progression Factor 0.77 0.72 0.44 0.91 1.00
Incremental Delay, d2 0.0 11.3 0.5 1.3 1.7
Delay (s) 20.3 39.9 13.4 25.8 1.7
Level of Service C D B C A
Approach Delay (s) 36.2 13.4 18.8
Approach LOS D B B

Intersection Summary
HCM Average Control Delay 19.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 77.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing                                                             No Build Condition (Year 2040)
6: Center Ave & Beach Blvd AM Peak Hour

I-405 PA/ED 8/30/2010
Albert Grover & Associates

Lane Group EBL EBR NBT SBT SBR
Lane Group Flow (vph) 248 1068 3110 2787 1147
v/c Ratio 0.18 0.94 0.91 0.82 0.72
Control Delay 20.3 41.3 13.9 26.4 5.0
Queue Delay 0.0 0.0 24.7 0.1 0.0
Total Delay 20.3 41.3 38.6 26.4 5.0
Queue Length 50th (ft) 70 352 364 448 4
Queue Length 95th (ft) 95 #393 m300 m434 m4
Internal Link Dist (ft) 501 31 630
Turn Bay Length (ft) 240 190
Base Capacity (vph) 1447 1175 3418 3418 1583
Starvation Cap Reductn 0 0 459 0 0
Spillback Cap Reductn 0 0 0 48 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.17 0.91 1.05 0.83 0.72

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing                                                             No Build Condition (Year 2040)
7: Center Ave & I-405 SB Off-Ramp AM Peak Hour

I-405 PA/ED 8/30/2010
Albert Grover & Associates

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 120 186 397 693 972 141
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.97 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3539 1583 3433 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 3539 1583 3433 1583
Peak-hour factor, PHF 0.89 0.89 0.91 0.91 0.89 0.89
Adj. Flow (vph) 135 209 436 762 1092 158
RTOR Reduction (vph) 0 0 0 118 0 90
Lane Group Flow (vph) 135 209 436 644 1092 68
Turn Type Prot pm+ov Perm
Protected Phases 5 2 6 4 4
Permitted Phases 6 4
Actuated Green, G (s) 11.0 32.0 17.0 47.0 30.0 30.0
Effective Green, g (s) 11.0 32.0 17.0 47.0 30.0 30.0
Actuated g/C Ratio 0.16 0.46 0.24 0.67 0.43 0.43
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 278 1618 859 1153 1471 678
v/s Ratio Prot c0.08 0.06 0.12 c0.24 c0.32
v/s Ratio Perm 0.17 0.04
v/c Ratio 0.49 0.13 0.51 0.56 0.74 0.10
Uniform Delay, d1 26.9 11.0 22.9 6.0 16.8 11.9
Progression Factor 1.00 1.00 1.05 1.27 1.00 1.00
Incremental Delay, d2 6.0 0.2 1.5 1.4 3.4 0.3
Delay (s) 32.9 11.1 25.6 9.1 20.2 12.2
Level of Service C B C A C B
Approach Delay (s) 19.7 15.1 19.2
Approach LOS B B B

Intersection Summary
HCM Average Control Delay 17.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 56.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing                                                             No Build Condition (Year 2040)
7: Center Ave & I-405 SB Off-Ramp AM Peak Hour

I-405 PA/ED 8/30/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 135 209 436 762 1092 158
v/c Ratio 0.49 0.13 0.51 0.61 0.74 0.21
Control Delay 33.6 11.2 25.8 4.3 20.6 3.1
Queue Delay 0.0 0.0 0.0 0.1 0.2 0.0
Total Delay 33.6 11.2 25.8 4.4 20.8 3.1
Queue Length 50th (ft) 54 25 104 136 195 0
Queue Length 95th (ft) 103 43 118 131 260 29
Internal Link Dist (ft) 269 501 253
Turn Bay Length (ft) 600 200
Base Capacity (vph) 278 1618 859 1251 1471 769
Starvation Cap Reductn 0 0 0 41 0 0
Spillback Cap Reductn 0 0 0 0 50 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.49 0.13 0.51 0.63 0.77 0.21

Intersection Summary



HCM Analysis & Queuing                                                             No Build Condition (Year 2040)
9: Edinger Av & Beach Blvd AM Peak Hour

I-405 PA/ED 8/30/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 253 916 158 145 604 414 181 2303 429 781 2453 354
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 1.00 0.97 0.95 1.00 0.97 0.91 1.00 0.97 0.86 0.88
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 5085 1583 3433 3539 1583 3433 5085 1583 3433 6408 2787
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 5085 1583 3433 3539 1583 3433 5085 1583 3433 6408 2787
Peak-hour factor, PHF 0.94 0.94 0.94 0.77 0.77 0.77 0.93 0.93 0.93 0.97 0.97 0.97
Adj. Flow (vph) 269 974 168 188 784 538 195 2476 461 805 2529 365
RTOR Reduction (vph) 0 0 99 0 0 1 0 0 0 0 0 18
Lane Group Flow (vph) 269 974 69 188 784 537 195 2476 461 805 2529 347
Turn Type Prot Perm Prot pm+ov Prot pm+ov Prot pm+ov
Protected Phases 7 4 3 8 1 5 2 3 1 6 7
Permitted Phases 4 8 2 6
Actuated Green, G (s) 9.0 27.0 27.0 8.0 26.0 49.0 13.0 63.0 71.0 23.0 73.0 82.0
Effective Green, g (s) 9.0 28.0 28.0 8.0 27.0 49.0 13.0 65.0 71.0 23.0 75.0 82.0
Actuated g/C Ratio 0.06 0.20 0.20 0.06 0.19 0.35 0.09 0.46 0.51 0.16 0.54 0.59
Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 4.0 4.0 6.0 4.0 4.0 6.0 4.0
Lane Grp Cap (vph) 221 1017 317 196 683 554 319 2361 803 564 3433 1632
v/s Ratio Prot c0.08 0.19 0.05 c0.22 0.16 0.06 c0.49 0.03 c0.23 0.39 0.01
v/s Ratio Perm 0.04 0.18 0.26 0.11
v/c Ratio 1.22 0.96 0.22 0.96 1.15 0.97 0.61 1.05 0.57 1.43 0.74 0.21
Uniform Delay, d1 65.5 55.4 46.8 65.8 56.5 44.8 61.1 37.5 24.0 58.5 24.9 13.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.17 0.68 0.55
Incremental Delay, d2131.6 19.7 1.6 54.4 83.0 31.5 8.5 32.9 3.0 197.7 0.8 0.2
Delay (s) 197.1 75.1 48.4 120.3 139.5 76.3 69.5 70.4 26.9 266.2 17.6 7.8
Level of Service F E D F F E E E C F B A
Approach Delay (s) 95.2 114.6 63.9 70.7
Approach LOS F F E E

Intersection Summary
HCM Average Control Delay 78.9 HCM Level of Service E
HCM Volume to Capacity ratio 1.15
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 104.0% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing                                                             No Build Condition (Year 2040)
9: Edinger Av & Beach Blvd AM Peak Hour

I-405 PA/ED 8/30/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 269 974 168 188 784 538 195 2476 461 805 2529 365
v/c Ratio 1.22 0.96 0.40 0.96 1.15 0.88 0.61 1.05 0.53 1.43 0.74 0.21
Control Delay 184.3 74.9 17.7 119.3 132.4 57.2 69.9 69.5 22.7 243.9 17.7 5.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 44.7 0.0 0.0 1.4 0.0
Total Delay 184.3 74.9 17.7 119.3 132.4 57.2 69.9 114.3 22.7 243.9 19.2 5.5
Queue Length 50th (ft)~154 324 33 89 ~440 452 89 ~896 257 ~518 276 39
Queue Length 95th (ft)#247 #417 102 #131 #440 484 131 #983 358m#635 300 m44
Internal Link Dist (ft) 632 116 671 267
Turn Bay Length (ft) 340 180 115 600 310 325 230 180
Base Capacity (vph) 221 1017 416 196 683 611 319 2361 871 564 3433 1768
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 652 0
Spillback Cap Reductn 0 0 0 0 0 0 0 214 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.22 0.96 0.40 0.96 1.15 0.88 0.61 1.15 0.53 1.43 0.91 0.21

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing                                                             No Build Condition (Year 2040)
1: McFadden Ave & Beach Blvd PM Peak Hour

I-405 PA/ED 8/31/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 452 542 230 402 522 183 314 2686 414 314 2335 333
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.97 0.95 0.97 0.86 0.97 0.86
Frt 1.00 0.96 1.00 0.96 1.00 0.98 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3433 3381 3433 3402 3433 6280 3433 6288
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3433 3381 3433 3402 3433 6280 3433 6288
Peak-hour factor, PHF 0.88 0.88 0.88 0.90 0.90 0.90 0.94 0.94 0.94 0.97 0.97 0.97
Adj. Flow (vph) 514 616 261 447 580 203 334 2857 440 324 2407 343
RTOR Reduction (vph) 0 33 0 0 25 0 0 20 0 0 18 0
Lane Group Flow (vph) 514 844 0 447 758 0 334 3277 0 324 2732 0
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 18.0 30.0 15.0 27.0 14.0 68.0 11.0 65.0
Effective Green, g (s) 18.0 30.0 15.0 27.0 14.0 68.0 11.0 65.0
Actuated g/C Ratio 0.13 0.21 0.11 0.19 0.10 0.49 0.08 0.46
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 441 725 368 656 343 3050 270 2919
v/s Ratio Prot c0.15 c0.25 0.13 0.22 0.10 c0.52 c0.09 0.43
v/s Ratio Perm
v/c Ratio 1.17 1.16 1.21 1.16 0.97 1.07 1.20 0.94
Uniform Delay, d1 61.0 55.0 62.5 56.5 62.8 36.0 64.5 35.5
Progression Factor 1.00 1.00 1.00 1.00 0.78 0.60 1.00 1.00
Incremental Delay, d2 96.6 88.6 119.1 86.5 36.7 39.4 120.0 7.2
Delay (s) 157.6 143.6 181.6 143.0 85.5 61.1 184.5 42.7
Level of Service F F F F F E F D
Approach Delay (s) 148.8 157.0 63.4 57.7
Approach LOS F F E E

Intersection Summary
HCM Average Control Delay 86.6 HCM Level of Service F
HCM Volume to Capacity ratio 1.13
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 101.9% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing                                                             No Build Condition (Year 2040)
1: McFadden Ave & Beach Blvd PM Peak Hour

I-405 PA/ED 8/31/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 514 877 447 783 334 3297 324 2750
v/c Ratio 1.17 1.16 1.21 1.15 0.97 1.07 1.20 0.94
Control Delay 148.6 131.4 170.0 131.2 87.2 61.8 172.8 42.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 148.6 131.4 170.0 131.2 87.2 61.8 172.8 42.5
Queue Length 50th (ft)~285 ~480 ~256 ~428 159 ~964 ~184 672
Queue Length 95th (ft)#388 #593 #367 #561m#203m#997 #284 725
Internal Link Dist (ft) 560 642 877 763
Turn Bay Length (ft) 180 275 400 410
Base Capacity (vph) 441 757 368 681 343 3070 270 2937
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.17 1.16 1.21 1.15 0.97 1.07 1.20 0.94

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing                                                             No Build Condition (Year 2040)
6: Center Ave & Beach Blvd PM Peak Hour

I-405 PA/ED 8/31/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 395 1174 0 3080 2842 912
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.88 0.86 0.86 1.00
Frt 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3433 2787 6408 6408 1583
Flt Permitted 0.95 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3433 2787 6408 6408 1583
Peak-hour factor, PHF 0.94 0.94 0.98 0.98 0.99 0.99
Adj. Flow (vph) 420 1249 0 3143 2871 921
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 420 1249 0 3143 2871 921
Turn Type Perm Free
Protected Phases 4 2 6
Permitted Phases 4 Free
Actuated Green, G (s) 63.0 63.0 69.0 69.0 140.0
Effective Green, g (s) 63.0 63.0 69.0 69.0 140.0
Actuated g/C Ratio 0.45 0.45 0.49 0.49 1.00
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1545 1254 3158 3158 1583
v/s Ratio Prot 0.12 c0.49 0.45
v/s Ratio Perm c0.45 0.58
v/c Ratio 0.27 1.00 1.00 0.91 0.58
Uniform Delay, d1 24.1 38.4 35.3 32.6 0.0
Progression Factor 0.78 0.73 0.89 1.35 1.00
Incremental Delay, d2 0.0 17.0 7.4 3.9 1.2
Delay (s) 18.8 45.1 38.9 48.0 1.2
Level of Service B D D D A
Approach Delay (s) 38.5 38.9 36.7
Approach LOS D D D

Intersection Summary
HCM Average Control Delay 37.8 HCM Level of Service D
HCM Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 88.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing                                                             No Build Condition (Year 2040)
6: Center Ave & Beach Blvd PM Peak Hour

I-405 PA/ED 8/31/2010
Albert Grover & Associates

Lane Group EBL EBR NBT SBT SBR
Lane Group Flow (vph) 420 1249 3143 2871 921
v/c Ratio 0.27 1.00 1.00 0.91 0.58
Control Delay 19.1 46.0 39.0 48.3 1.2
Queue Delay 0.0 7.6 50.3 32.2 0.0
Total Delay 19.1 53.5 89.4 80.5 1.2
Queue Length 50th (ft) 122 436 493 711 0
Queue Length 95th (ft)m125 m436 m417 m725 m0
Internal Link Dist (ft) 501 31 630
Turn Bay Length (ft) 240 190
Base Capacity (vph) 1545 1254 3158 3158 1583
Starvation Cap Reductn 0 34 365 0 0
Spillback Cap Reductn 0 0 0 472 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.27 1.02 1.13 1.07 0.58

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing                                                             No Build Condition (Year 2040)
7: Center Ave & I-405 SB Off-Ramp PM Peak Hour

I-405 PA/ED 8/31/2010
Albert Grover & Associates

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 313 372 275 637 1197 259
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.97 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3539 1583 3433 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 3539 1583 3433 1583
Peak-hour factor, PHF 0.84 0.84 0.91 0.91 0.87 0.87
Adj. Flow (vph) 373 443 302 700 1376 298
RTOR Reduction (vph) 0 0 0 42 0 183
Lane Group Flow (vph) 373 443 302 658 1376 115
Turn Type Prot pm+ov Perm
Protected Phases 5 2 6 4 4
Permitted Phases 6 4
Actuated Green, G (s) 15.0 35.0 16.0 43.0 27.0 27.0
Effective Green, g (s) 15.0 35.0 16.0 43.0 27.0 27.0
Actuated g/C Ratio 0.21 0.50 0.23 0.61 0.39 0.39
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 379 1770 809 1063 1324 611
v/s Ratio Prot c0.21 0.13 0.09 c0.24 c0.40
v/s Ratio Perm 0.18 0.07
v/c Ratio 0.98 0.25 0.37 0.62 1.04 0.19
Uniform Delay, d1 27.4 10.0 22.8 8.4 21.5 14.2
Progression Factor 1.00 1.00 1.05 0.77 1.00 1.00
Incremental Delay, d2 42.4 0.3 1.1 2.3 35.6 0.7
Delay (s) 69.8 10.3 25.0 8.8 57.1 14.9
Level of Service E B C A E B
Approach Delay (s) 37.5 13.7 49.6
Approach LOS D B D

Intersection Summary
HCM Average Control Delay 36.4 HCM Level of Service D
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 69.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing                                                             No Build Condition (Year 2040)
7: Center Ave & I-405 SB Off-Ramp PM Peak Hour

I-405 PA/ED 8/31/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 373 443 302 700 1376 298
v/c Ratio 0.98 0.25 0.37 0.64 1.04 0.38
Control Delay 73.5 10.5 25.1 6.7 59.1 3.6
Queue Delay 0.0 0.0 0.0 0.0 6.2 0.0
Total Delay 73.5 10.5 25.1 6.7 65.4 3.6
Queue Length 50th (ft) 161 53 66 111 ~337 0
Queue Length 95th (ft)#289 73 93 172 #432 39
Internal Link Dist (ft) 269 501 253
Turn Bay Length (ft) 600 200
Base Capacity (vph) 379 1770 809 1099 1324 794
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 21 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.98 0.25 0.37 0.64 1.06 0.38

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Analysis & Queuing                                                             No Build Condition (Year 2040)
9: Edinger Av & Beach Blvd PM Peak Hour

I-405 PA/ED 8/31/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 418 1126 284 216 638 264 358 2231 593 646 2779 591
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 1.00 0.97 0.95 1.00 0.97 0.91 1.00 0.97 0.86 0.88
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 5085 1583 3433 3539 1583 3433 5085 1583 3433 6408 2787
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 5085 1583 3433 3539 1583 3433 5085 1583 3433 6408 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.87 0.87 0.87 0.94 0.94 0.94 0.95 0.95 0.95
Adj. Flow (vph) 454 1224 309 248 733 303 381 2373 631 680 2925 622
RTOR Reduction (vph) 0 0 120 0 0 1 0 0 1 0 0 3
Lane Group Flow (vph) 454 1224 189 248 733 302 381 2373 630 680 2925 619
Turn Type Prot Perm Prot pm+ov Prot pm+ov Prot pm+ov
Protected Phases 7 4 3 8 1 5 2 3 1 6 7
Permitted Phases 4 8 2 6
Actuated Green, G (s) 15.0 29.0 29.0 10.0 24.0 47.0 14.0 59.0 69.0 23.0 68.0 83.0
Effective Green, g (s) 15.0 30.0 30.0 10.0 25.0 47.0 14.0 61.0 69.0 23.0 70.0 83.0
Actuated g/C Ratio 0.11 0.21 0.21 0.07 0.18 0.34 0.10 0.44 0.49 0.16 0.50 0.59
Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 4.0 4.0 6.0 4.0 4.0 6.0 4.0
Lane Grp Cap (vph) 368 1090 339 245 632 531 343 2216 780 564 3204 1652
v/s Ratio Prot c0.13 c0.24 0.07 0.21 0.09 0.11 c0.47 0.06 c0.20 0.46 0.04
v/s Ratio Perm 0.12 0.10 0.34 0.18
v/c Ratio 1.23 1.12 0.56 1.01 1.16 0.57 1.11 1.07 0.81 1.21 0.91 0.37
Uniform Delay, d1 62.5 55.0 49.1 65.0 57.5 38.2 63.0 39.5 29.9 58.5 32.2 14.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.17 0.64 0.67
Incremental Delay, d2126.6 67.7 6.5 60.7 88.7 4.4 81.9 41.3 8.8 100.2 2.5 0.3
Delay (s) 189.1 122.7 55.5 125.7 146.2 42.6 144.9 80.8 38.7 168.9 23.0 10.3
Level of Service F F E F F D F F D F C B
Approach Delay (s) 127.4 117.8 80.2 44.6
Approach LOS F F F D

Intersection Summary
HCM Average Control Delay 79.4 HCM Level of Service E
HCM Volume to Capacity ratio 1.11
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 104.4% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing                                                             No Build Condition (Year 2040)
9: Edinger Av & Beach Blvd PM Peak Hour

I-405 PA/ED 8/31/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 454 1224 309 248 733 303 381 2373 631 680 2925 622
v/c Ratio 1.23 1.12 0.67 1.01 1.16 0.51 1.11 1.07 0.74 1.21 0.91 0.37
Control Delay 176.7 117.0 33.0 123.9 138.4 37.9 137.9 79.4 31.7 155.7 23.3 5.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 4.2 0.0 48.0 0.0 0.0 38.2 0.2
Total Delay 176.7 117.0 33.0 123.9 138.4 42.1 137.9 127.5 31.7 155.7 61.5 5.3
Queue Length 50th (ft)~262 ~469 132 ~120 ~414 213 ~204 ~875 429 ~384 468 53
Queue Length 95th (ft)#375 #567 242 #202 #515 294 #310 #964 593m#436 m601 m58
Internal Link Dist (ft) 632 116 671 267
Turn Bay Length (ft) 340 180 115 600 310 325 230 180
Base Capacity (vph) 368 1090 459 245 632 589 343 2216 849 564 3204 1695
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 504 401
Spillback Cap Reductn 0 0 0 0 0 208 0 207 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.23 1.12 0.67 1.01 1.16 0.80 1.11 1.18 0.74 1.21 1.08 0.48

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
1: McFadden Ave & Beach Blvd AM Peak Hour

I-405 PA/ED 11/9/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 346 309 129 374 521 195 194 2721 160 195 2597 327
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.97 0.95 0.97 0.86 0.97 0.86
Frt 1.00 0.96 1.00 0.96 1.00 0.99 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3433 3383 3433 3395 3433 6354 3433 6300
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3433 3383 3433 3395 3433 6354 3433 6300
Peak-hour factor, PHF 0.91 0.91 0.91 0.85 0.85 0.85 0.89 0.89 0.89 0.92 0.92 0.92
Adj. Flow (vph) 380 340 142 440 613 229 218 3057 180 212 2823 355
RTOR Reduction (vph) 0 33 0 0 27 0 0 6 0 0 16 0
Lane Group Flow (vph) 380 449 0 440 815 0 218 3231 0 212 3162 0
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 15.0 22.9 23.1 31.0 9.0 69.0 9.0 69.0
Effective Green, g (s) 15.0 22.9 23.1 31.0 9.0 69.0 9.0 69.0
Actuated g/C Ratio 0.11 0.16 0.16 0.22 0.06 0.49 0.06 0.49
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 368 553 566 752 221 3132 221 3105
v/s Ratio Prot c0.11 0.13 0.13 c0.24 0.06 c0.51 0.06 c0.50
v/s Ratio Perm
v/c Ratio 1.03 0.81 0.78 1.08 0.99 1.03 0.96 1.02
Uniform Delay, d1 62.5 56.5 56.0 54.5 65.4 35.5 65.3 35.5
Progression Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00
Incremental Delay, d2 55.6 8.8 6.6 57.8 52.6 24.0 48.4 20.9
Delay (s) 118.1 65.3 62.6 112.3 116.1 57.8 113.8 56.4
Level of Service F E E F F E F E
Approach Delay (s) 88.6 95.2 61.5 60.0
Approach LOS F F E E

Intersection Summary
HCM Average Control Delay 68.3 HCM Level of Service E
HCM Volume to Capacity ratio 1.03
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 92.5% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
1: McFadden Ave & Beach Blvd AM Peak Hour

I-405 PA/ED 11/9/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 380 482 440 842 218 3237 212 3178
v/c Ratio 1.03 0.82 0.78 1.08 0.99 1.03 0.96 1.02
Control Delay 115.4 63.6 66.8 104.8 116.3 57.2 115.3 55.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 115.4 63.6 66.8 104.8 116.3 57.2 115.3 55.7
Queue Length 50th (ft)~191 206 201 ~437 107 ~931 101 ~884
Queue Length 95th (ft)#296 266 #270 #516m#171 #969 #184 #943
Internal Link Dist (ft) 560 642 877 763
Turn Bay Length (ft) 180 275 400 410
Base Capacity (vph) 368 661 565 779 221 3139 221 3121
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.03 0.73 0.78 1.08 0.99 1.03 0.96 1.02

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
6: Center Ave & Beach Blvd AM Peak Hour

I-405 PA/ED 11/9/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 159 821 0 2878 2502 1038
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.88 0.86 0.86 1.00
Frt 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3433 2787 6408 6408 1583
Flt Permitted 0.95 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3433 2787 6408 6408 1583
Peak-hour factor, PHF 0.88 0.88 0.97 0.97 0.95 0.95
Adj. Flow (vph) 181 933 0 2967 2634 1093
RTOR Reduction (vph) 0 1 0 0 0 0
Lane Group Flow (vph) 181 932 0 2967 2634 1093
Turn Type Perm Free
Protected Phases 4 2 6
Permitted Phases 4 Free
Actuated Green, G (s) 52.1 52.1 79.9 79.9 140.0
Effective Green, g (s) 52.1 52.1 79.9 79.9 140.0
Actuated g/C Ratio 0.37 0.37 0.57 0.57 1.00
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1278 1037 3657 3657 1583
v/s Ratio Prot 0.05 c0.46 0.41
v/s Ratio Perm c0.33 0.69
v/c Ratio 0.14 0.90 0.81 0.72 0.69
Uniform Delay, d1 29.1 41.5 24.0 21.9 0.0
Progression Factor 0.78 0.75 0.40 1.45 1.00
Incremental Delay, d2 0.0 8.9 0.2 0.8 1.6
Delay (s) 22.8 40.2 9.8 32.5 1.6
Level of Service C D A C A
Approach Delay (s) 37.4 9.8 23.5
Approach LOS D A C

Intersection Summary
HCM Average Control Delay 20.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 71.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
6: Center Ave & Beach Blvd AM Peak Hour

I-405 PA/ED 11/9/2010
Albert Grover & Associates

Lane Group EBL EBR NBT SBT SBR
Lane Group Flow (vph) 181 933 2967 2634 1093
v/c Ratio 0.14 0.90 0.81 0.72 0.69
Control Delay 22.4 41.7 10.1 33.6 4.3
Queue Delay 0.0 0.0 1.9 0.0 0.0
Total Delay 22.4 41.7 12.1 33.6 4.3
Queue Length 50th (ft) 54 324 214 621 36
Queue Length 95th (ft) 75 359 m206 m647 m65
Internal Link Dist (ft) 501 31 630
Turn Bay Length (ft) 240 190
Base Capacity (vph) 1373 1116 3657 3657 1583
Starvation Cap Reductn 0 0 510 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.13 0.84 0.94 0.72 0.69

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
7: Center Ave & I-405 SB Off-Ramp AM Peak Hour

I-405 PA/ED 11/9/2010
Albert Grover & Associates

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 115 180 395 643 800 123
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.97 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3539 1583 3433 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 3539 1583 3433 1583
Peak-hour factor, PHF 0.89 0.89 0.91 0.91 0.89 0.89
Adj. Flow (vph) 129 202 434 707 899 138
RTOR Reduction (vph) 0 0 0 124 0 83
Lane Group Flow (vph) 129 202 434 583 899 55
Turn Type Prot pm+ov Perm
Protected Phases 5 2 6 4 4
Permitted Phases 6 4
Actuated Green, G (s) 11.0 34.0 19.0 47.0 28.0 28.0
Effective Green, g (s) 11.0 34.0 19.0 47.0 28.0 28.0
Actuated g/C Ratio 0.16 0.49 0.27 0.67 0.40 0.40
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 278 1719 961 1153 1373 633
v/s Ratio Prot c0.07 0.06 0.12 c0.20 c0.26
v/s Ratio Perm 0.17 0.03
v/c Ratio 0.46 0.12 0.45 0.51 0.65 0.09
Uniform Delay, d1 26.8 9.8 21.2 5.7 17.1 13.1
Progression Factor 1.00 1.00 1.02 1.45 1.00 1.00
Incremental Delay, d2 5.5 0.1 1.1 1.2 2.4 0.3
Delay (s) 32.3 10.0 22.8 9.5 19.5 13.3
Level of Service C A C A B B
Approach Delay (s) 18.7 14.5 18.7
Approach LOS B B B

Intersection Summary
HCM Average Control Delay 16.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 52.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
7: Center Ave & I-405 SB Off-Ramp AM Peak Hour

I-405 PA/ED 11/9/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 129 202 434 707 899 138
v/c Ratio 0.46 0.12 0.45 0.56 0.65 0.19
Control Delay 33.0 10.1 22.9 3.9 19.9 3.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 33.0 10.1 22.9 3.9 19.9 3.6
Queue Length 50th (ft) 51 23 123 115 157 0
Queue Length 95th (ft) 99 40 132 112 212 29
Internal Link Dist (ft) 269 501 253
Turn Bay Length (ft) 600 200
Base Capacity (vph) 278 1719 961 1256 1373 716
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 9 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.46 0.12 0.45 0.56 0.66 0.19

Intersection Summary



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
9: Edinger Av & Beach Blvd AM Peak Hour

I-405 PA/ED 11/9/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 250 859 151 125 569 409 180 2174 401 687 2285 351
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 1.00 0.97 0.95 1.00 0.97 0.91 1.00 0.97 0.86 0.88
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 5085 1583 3433 3539 1583 3433 5085 1583 3433 6408 2787
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 5085 1583 3433 3539 1583 3433 5085 1583 3433 6408 2787
Peak-hour factor, PHF 0.94 0.94 0.94 0.77 0.77 0.77 0.93 0.93 0.93 0.97 0.97 0.97
Adj. Flow (vph) 266 914 161 162 739 531 194 2338 431 708 2356 362
RTOR Reduction (vph) 0 0 102 0 0 1 0 0 2 0 0 19
Lane Group Flow (vph) 266 914 59 162 739 530 194 2338 429 708 2356 343
Turn Type Prot Perm Prot pm+ov Prot pm+ov Prot pm+ov
Protected Phases 7 4 3 8 1 5 2 3 1 6 7
Permitted Phases 4 8 2 6
Actuated Green, G (s) 10.0 27.0 27.0 9.0 26.0 52.0 13.0 59.0 68.0 26.0 72.0 82.0
Effective Green, g (s) 10.0 28.0 28.0 9.0 27.0 52.0 13.0 61.0 68.0 26.0 74.0 82.0
Actuated g/C Ratio 0.07 0.20 0.20 0.06 0.19 0.37 0.09 0.44 0.49 0.19 0.53 0.59
Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 4.0 4.0 6.0 4.0 4.0 6.0 4.0
Lane Grp Cap (vph) 245 1017 317 221 683 588 319 2216 769 638 3387 1632
v/s Ratio Prot c0.08 0.18 0.05 c0.21 0.17 0.06 c0.46 0.04 c0.21 0.37 0.02
v/s Ratio Perm 0.04 0.17 0.24 0.11
v/c Ratio 1.09 0.90 0.19 0.73 1.08 0.90 0.61 1.06 0.56 1.11 0.70 0.21
Uniform Delay, d1 65.0 54.6 46.5 64.3 56.5 41.6 61.1 39.5 25.4 57.0 24.6 13.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.26 0.58 0.56
Incremental Delay, d2 82.2 12.4 1.3 19.3 58.7 19.5 8.4 35.6 2.9 63.8 0.8 0.2
Delay (s) 147.2 67.0 47.8 83.6 115.2 61.1 69.4 75.1 28.3 135.9 15.0 7.9
Level of Service F E D F F E E E C F B A
Approach Delay (s) 80.6 91.6 67.9 39.3
Approach LOS F F E D

Intersection Summary
HCM Average Control Delay 62.8 HCM Level of Service E
HCM Volume to Capacity ratio 1.08
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 97.8% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
9: Edinger Av & Beach Blvd AM Peak Hour

I-405 PA/ED 11/9/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 266 914 161 162 739 531 194 2338 431 708 2356 362
v/c Ratio 1.09 0.90 0.39 0.73 1.08 0.82 0.61 1.06 0.51 1.11 0.70 0.20
Control Delay 141.1 67.0 15.6 83.7 111.0 49.2 69.8 74.0 23.9 127.0 15.2 5.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.1 0.0 0.0 0.8 0.0
Total Delay 141.1 67.0 15.6 83.7 111.0 49.2 69.8 78.1 23.9 127.0 15.9 5.6
Queue Length 50th (ft)~139 300 26 76 ~395 427 89 ~851 244 ~389 261 31
Queue Length 95th (ft)#232 #373 92 97 #400 459 131 #940 343 #511 231 m47
Internal Link Dist (ft) 632 116 671 267
Turn Bay Length (ft) 340 180 115 600 310 325 230 180
Base Capacity (vph) 245 1017 418 221 683 645 319 2216 839 638 3387 1769
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 630 0
Spillback Cap Reductn 0 0 0 0 0 0 0 21 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.09 0.90 0.39 0.73 1.08 0.82 0.61 1.07 0.51 1.11 0.85 0.20

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
1: McFadden Ave & Beach Blvd PM Peak Hour

I-405 PA/ED 11/8/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 434 529 191 395 512 175 256 2645 378 300 2286 331
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.97 0.95 0.97 0.86 0.97 0.86
Frt 1.00 0.96 1.00 0.96 1.00 0.98 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3433 3398 3433 3404 3433 6288 3433 6286
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3433 3398 3433 3404 3433 6288 3433 6286
Peak-hour factor, PHF 0.88 0.88 0.88 0.90 0.90 0.90 0.94 0.94 0.94 0.97 0.97 0.97
Adj. Flow (vph) 493 601 217 439 569 194 272 2814 402 309 2357 341
RTOR Reduction (vph) 0 26 0 0 24 0 0 18 0 0 18 0
Lane Group Flow (vph) 493 792 0 439 739 0 272 3198 0 309 2680 0
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 19.0 30.0 17.0 28.0 13.0 65.0 12.0 64.0
Effective Green, g (s) 19.0 30.0 17.0 28.0 13.0 65.0 12.0 64.0
Actuated g/C Ratio 0.14 0.21 0.12 0.20 0.09 0.46 0.09 0.46
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 466 728 417 681 319 2919 294 2874
v/s Ratio Prot c0.14 c0.23 0.13 0.22 0.08 c0.51 c0.09 0.43
v/s Ratio Perm
v/c Ratio 1.06 1.09 1.05 1.09 0.85 1.10 1.05 0.93
Uniform Delay, d1 60.5 55.0 61.5 56.0 62.6 37.5 64.0 36.0
Progression Factor 1.00 1.00 1.00 1.00 0.75 0.58 1.00 1.00
Incremental Delay, d2 57.9 59.8 58.6 59.9 16.4 48.2 66.5 7.0
Delay (s) 118.4 114.8 120.1 115.9 63.5 70.0 130.5 43.0
Level of Service F F F F E E F D
Approach Delay (s) 116.2 117.4 69.5 52.0
Approach LOS F F E D

Intersection Summary
HCM Average Control Delay 76.8 HCM Level of Service E
HCM Volume to Capacity ratio 1.06
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 98.7% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
1: McFadden Ave & Beach Blvd PM Peak Hour

I-405 PA/ED 11/8/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 493 818 439 763 272 3216 309 2698
v/c Ratio 1.06 1.08 1.05 1.08 0.85 1.09 1.05 0.93
Control Delay 114.6 107.0 116.5 108.1 68.2 70.8 126.5 42.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 114.6 107.0 116.5 108.1 68.2 70.8 126.5 42.7
Queue Length 50th (ft)~253 ~426 ~224 ~396 124 ~947 ~157 659
Queue Length 95th (ft)#354 #539 #335 #528m#148 #1001 #256 713
Internal Link Dist (ft) 560 642 877 763
Turn Bay Length (ft) 180 275 400 410
Base Capacity (vph) 466 754 417 705 319 2937 294 2892
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.06 1.08 1.05 1.08 0.85 1.09 1.05 0.93

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
6: Center Ave & Beach Blvd PM Peak Hour

I-405 PA/ED 11/8/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 280 1129 0 3043 2658 872
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.88 0.86 0.86 1.00
Frt 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3433 2787 6408 6408 1583
Flt Permitted 0.95 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3433 2787 6408 6408 1583
Peak-hour factor, PHF 0.94 0.94 0.98 0.98 0.99 0.99
Adj. Flow (vph) 298 1201 0 3105 2685 881
RTOR Reduction (vph) 0 1 0 0 0 0
Lane Group Flow (vph) 298 1200 0 3105 2685 881
Turn Type Perm Free
Protected Phases 4 2 6
Permitted Phases 4 Free
Actuated Green, G (s) 61.0 61.0 71.0 71.0 140.0
Effective Green, g (s) 61.0 61.0 71.0 71.0 140.0
Actuated g/C Ratio 0.44 0.44 0.51 0.51 1.00
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1496 1214 3250 3250 1583
v/s Ratio Prot 0.09 c0.48 0.42
v/s Ratio Perm c0.43 0.56
v/c Ratio 0.20 0.99 0.96 0.83 0.56
Uniform Delay, d1 24.4 39.2 33.0 29.3 0.0
Progression Factor 0.76 0.72 0.62 1.23 1.00
Incremental Delay, d2 0.0 16.9 3.1 1.9 1.1
Delay (s) 18.7 44.9 23.5 37.8 1.1
Level of Service B D C D A
Approach Delay (s) 39.7 23.5 28.7
Approach LOS D C C

Intersection Summary
HCM Average Control Delay 28.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 84.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
6: Center Ave & Beach Blvd PM Peak Hour

I-405 PA/ED 11/8/2010
Albert Grover & Associates

Lane Group EBL EBR NBT SBT SBR
Lane Group Flow (vph) 298 1201 3105 2685 881
v/c Ratio 0.20 0.99 0.96 0.83 0.56
Control Delay 18.9 45.9 23.9 38.1 1.1
Queue Delay 0.0 9.7 37.1 1.5 0.0
Total Delay 18.9 55.6 61.0 39.6 1.1
Queue Length 50th (ft) 85 398 311 559 0
Queue Length 95th (ft) m94m#689 m292 m592 m0
Internal Link Dist (ft) 501 31 630
Turn Bay Length (ft) 240 190
Base Capacity (vph) 1496 1215 3250 3250 1583
Starvation Cap Reductn 0 17 386 0 0
Spillback Cap Reductn 0 44 0 364 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.20 1.03 1.08 0.93 0.56

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
7: Center Ave & I-405 SB Off-Ramp PM Peak Hour

I-405 PA/ED 11/8/2010
Albert Grover & Associates

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 297 301 272 600 1108 240
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.97 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3539 1583 3433 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 3539 1583 3433 1583
Peak-hour factor, PHF 0.84 0.84 0.91 0.91 0.87 0.87
Adj. Flow (vph) 354 358 299 659 1274 276
RTOR Reduction (vph) 0 0 0 47 0 170
Lane Group Flow (vph) 354 358 299 612 1274 106
Turn Type Prot pm+ov Perm
Protected Phases 5 2 6 4 4
Permitted Phases 6 4
Actuated Green, G (s) 15.0 35.0 16.0 43.0 27.0 27.0
Effective Green, g (s) 15.0 35.0 16.0 43.0 27.0 27.0
Actuated g/C Ratio 0.21 0.50 0.23 0.61 0.39 0.39
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 379 1770 809 1063 1324 611
v/s Ratio Prot c0.20 0.10 0.08 c0.22 c0.37
v/s Ratio Perm 0.16 0.07
v/c Ratio 0.93 0.20 0.37 0.58 0.96 0.17
Uniform Delay, d1 27.0 9.7 22.8 8.1 21.0 14.2
Progression Factor 1.00 1.00 0.92 1.04 1.00 1.00
Incremental Delay, d2 32.2 0.3 1.1 2.0 17.2 0.6
Delay (s) 59.3 10.0 22.1 10.3 38.2 14.8
Level of Service E A C B D B
Approach Delay (s) 34.5 14.0 34.0
Approach LOS C B C

Intersection Summary
HCM Average Control Delay 28.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 65.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
7: Center Ave & I-405 SB Off-Ramp PM Peak Hour

I-405 PA/ED 11/8/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 354 358 299 659 1274 276
v/c Ratio 0.93 0.20 0.37 0.60 0.96 0.35
Control Delay 62.5 10.1 22.2 7.3 40.0 3.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 62.5 10.1 22.2 7.3 40.0 3.6
Queue Length 50th (ft) 151 42 54 202 268 0
Queue Length 95th (ft)#270 60 80 300 #384 38
Internal Link Dist (ft) 269 501 253
Turn Bay Length (ft) 600 200
Base Capacity (vph) 379 1770 809 1103 1324 780
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.93 0.20 0.37 0.60 0.96 0.35

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
9: Edinger Av & Beach Blvd PM Peak Hour

I-405 PA/ED 11/8/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 408 1063 272 208 581 250 356 2225 581 610 2604 573
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 1.00 0.97 0.95 1.00 0.97 0.91 1.00 0.97 0.86 0.88
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 5085 1583 3433 3539 1583 3433 5085 1583 3433 6408 2787
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 5085 1583 3433 3539 1583 3433 5085 1583 3433 6408 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.87 0.87 0.87 0.94 0.94 0.94 0.95 0.95 0.95
Adj. Flow (vph) 443 1155 296 239 668 287 379 2367 618 642 2741 603
RTOR Reduction (vph) 0 0 142 0 0 1 0 0 1 0 0 6
Lane Group Flow (vph) 443 1155 154 239 668 286 379 2367 617 642 2741 597
Turn Type Prot Perm Prot pm+ov Prot pm+ov Prot pm+ov
Protected Phases 7 4 3 8 1 5 2 3 1 6 7
Permitted Phases 4 8 2 6
Actuated Green, G (s) 17.0 30.0 30.0 11.0 24.0 46.0 16.0 58.0 69.0 22.0 64.0 81.0
Effective Green, g (s) 17.0 31.0 31.0 11.0 25.0 46.0 16.0 60.0 69.0 22.0 66.0 81.0
Actuated g/C Ratio 0.12 0.22 0.22 0.08 0.18 0.33 0.11 0.43 0.49 0.16 0.47 0.58
Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 4.0 4.0 6.0 4.0 4.0 6.0 4.0
Lane Grp Cap (vph) 417 1126 351 270 632 520 392 2179 780 539 3021 1612
v/s Ratio Prot c0.13 c0.23 0.07 0.19 0.09 0.11 c0.47 0.06 c0.19 0.43 0.04
v/s Ratio Perm 0.10 0.09 0.33 0.17
v/c Ratio 1.06 1.03 0.44 0.89 1.06 0.55 0.97 1.09 0.79 1.19 0.91 0.37
Uniform Delay, d1 61.5 54.5 47.0 63.9 57.5 38.5 61.7 40.0 29.5 59.0 34.2 15.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.25 0.73 0.77
Incremental Delay, d2 61.6 33.6 4.0 31.8 51.8 4.1 37.9 47.4 8.0 95.9 2.9 0.3
Delay (s) 123.1 88.1 51.0 95.7 109.3 42.6 99.6 87.4 37.6 169.5 27.7 12.5
Level of Service F F D F F D F F D F C B
Approach Delay (s) 90.5 90.5 79.6 48.3
Approach LOS F F E D

Intersection Summary
HCM Average Control Delay 70.8 HCM Level of Service E
HCM Volume to Capacity ratio 1.08
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 101.4% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
9: Edinger Av & Beach Blvd PM Peak Hour

I-405 PA/ED 11/8/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 443 1155 296 239 668 287 379 2367 618 642 2741 603
v/c Ratio 1.06 1.03 0.60 0.89 1.06 0.50 0.97 1.09 0.73 1.19 0.91 0.36
Control Delay 118.9 86.5 23.9 95.3 106.0 37.9 99.0 85.5 30.9 155.4 28.0 6.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 40.2 0.0 0.0 32.4 0.2
Total Delay 118.9 86.5 23.9 95.3 106.0 37.9 99.0 125.7 30.9 155.4 60.4 6.2
Queue Length 50th (ft)~228 ~409 91 113 ~350 201 179 ~884 414 ~369 427 53
Queue Length 95th (ft)#339 #505 194 #180 #450 279 #283 #973 573m#460 m573 m80
Internal Link Dist (ft) 632 116 671 267
Turn Bay Length (ft) 340 180 115 600 310 325 230 180
Base Capacity (vph) 417 1126 492 270 632 578 392 2179 849 539 3021 1658
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 457 344
Spillback Cap Reductn 0 0 0 0 0 0 0 170 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.06 1.03 0.60 0.89 1.06 0.50 0.97 1.18 0.73 1.19 1.07 0.46

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
1: McFadden Ave & Beach Blvd AM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 346 309 129 374 521 195 194 2721 160 195 2597 327
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.97 0.95 0.97 0.86 1.00 0.97 0.86
Frt 1.00 0.96 1.00 0.96 1.00 1.00 0.85 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 3383 3433 3395 3433 6408 1583 3433 6300
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 3383 3433 3395 3433 6408 1583 3433 6300
Peak-hour factor, PHF 0.91 0.91 0.91 0.85 0.85 0.85 0.89 0.89 0.89 0.92 0.92 0.92
Adj. Flow (vph) 380 340 142 440 613 229 218 3057 180 212 2823 355
RTOR Reduction (vph) 0 33 0 0 27 0 0 0 57 0 16 0
Lane Group Flow (vph) 380 449 0 440 815 0 218 3057 123 212 3162 0
Turn Type Prot Prot Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 2
Actuated Green, G (s) 15.0 22.9 23.1 31.0 9.0 69.0 69.0 9.0 69.0
Effective Green, g (s) 15.0 22.9 23.1 31.0 9.0 69.0 69.0 9.0 69.0
Actuated g/C Ratio 0.11 0.16 0.16 0.22 0.06 0.49 0.49 0.06 0.49
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 368 553 566 752 221 3158 780 221 3105
v/s Ratio Prot c0.11 0.13 0.13 c0.24 0.06 c0.48 0.06 c0.50
v/s Ratio Perm 0.08
v/c Ratio 1.03 0.81 0.78 1.08 0.99 0.97 0.16 0.96 1.02
Uniform Delay, d1 62.5 56.5 56.0 54.5 65.4 34.4 19.5 65.3 35.5
Progression Factor 1.00 1.00 1.00 1.00 0.98 0.98 1.11 1.00 1.00
Incremental Delay, d2 55.6 8.8 6.6 57.8 48.7 8.3 0.3 48.4 20.9
Delay (s) 118.1 65.3 62.6 112.3 113.0 42.2 21.9 113.8 56.4
Level of Service F E E F F D C F E
Approach Delay (s) 88.6 95.2 45.6 60.0
Approach LOS F F D E

Intersection Summary
HCM Average Control Delay 62.2 HCM Level of Service E
HCM Volume to Capacity ratio 1.02
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 92.5% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
1: McFadden Ave & Beach Blvd AM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 380 482 440 842 218 3057 180 212 3178
v/c Ratio 1.03 0.82 0.78 1.08 0.99 0.97 0.21 0.96 1.02
Control Delay 115.4 63.6 66.8 104.8 113.1 42.3 9.0 115.3 55.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 115.4 63.6 66.8 104.8 113.1 42.3 9.0 115.3 55.7
Queue Length 50th (ft)~191 206 201 ~437 102 682 28 101 ~884
Queue Length 95th (ft)#296 266 #270 #516 #187 743 58 #184 #943
Internal Link Dist (ft) 560 642 1135 763
Turn Bay Length (ft) 200 200 200 200
Base Capacity (vph) 368 661 565 779 221 3158 838 221 3121
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.03 0.73 0.78 1.08 0.99 0.97 0.21 0.96 1.02

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
2345: I-405 NB Ramp & Beach Blvd AM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 729 0 866 0 2209 828 0 2811 289
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 0.81 0.91 0.76 0.76 0.81 1.00
Frt 1.00 0.89 0.85 0.98 0.85 1.00 0.85
Flt Protected 0.95 0.99 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3221 1326 2882 6922 1203 7544 1583
Flt Permitted 0.95 0.99 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3221 1326 2882 6922 1203 7544 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 792 0 941 0 2401 900 0 3055 314
RTOR Reduction (vph) 0 0 0 0 0 0 0 19 0 0 0 118
Lane Group Flow (vph) 0 0 0 697 349 687 0 2796 486 0 3055 196
Turn Type Perm Perm custom Perm
Protected Phases 8 2 8 6
Permitted Phases 8 8 2 6
Actuated Green, G (s) 50.0 50.0 50.0 82.0 132.0 82.0 82.0
Effective Green, g (s) 50.0 50.0 50.0 82.0 132.0 82.0 82.0
Actuated g/C Ratio 0.36 0.36 0.36 0.59 0.94 0.59 0.59
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1150 474 1029 4054 1203 4419 927
v/s Ratio Prot 0.40 0.14 c0.40
v/s Ratio Perm 0.22 0.26 0.24 0.26 0.12
v/c Ratio 0.61 0.74 0.67 0.69 0.40 0.69 0.21
Uniform Delay, d1 36.9 39.2 38.0 20.2 0.4 20.2 13.7
Progression Factor 1.00 1.00 1.00 0.62 1.00 0.25 0.07
Incremental Delay, d2 0.9 5.9 1.7 0.9 0.2 0.2 0.1
Delay (s) 37.8 45.1 39.6 13.4 0.6 5.4 1.1
Level of Service D D D B A A A
Approach Delay (s) 0.0 40.0 11.6 5.0
Approach LOS A D B A

Intersection Summary
HCM Average Control Delay 14.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 60.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
2345: I-405 NB Ramp & Beach Blvd AM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associates

Lane Group WBL WBT WBR NBT NBR SBT SBR
Lane Group Flow (vph) 697 349 687 2815 486 3055 314
v/c Ratio 0.61 0.74 0.67 0.69 0.40 0.69 0.30
Control Delay 38.6 48.2 40.7 14.0 0.9 5.7 0.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 38.6 48.2 40.7 14.0 0.9 5.7 0.4
Queue Length 50th (ft) 276 330 280 273 0 162 1
Queue Length 95th (ft) 321 450 329 307 0 m164 m1
Internal Link Dist (ft) 275 888 1135
Turn Bay Length (ft) 500 290
Base Capacity (vph) 1334 550 1194 4074 1203 4419 1046
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.52 0.63 0.58 0.69 0.40 0.69 0.30

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
6: Center Ave & Beach Blvd AM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 204 821 0 2833 2502 1038
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.76 0.81 0.81 0.81
Frt 1.00 0.85 1.00 0.98 0.85
Flt Protected 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3433 3610 7544 5909 1282
Flt Permitted 0.95 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3433 3610 7544 5909 1282
Peak-hour factor, PHF 0.88 0.88 0.97 0.97 0.95 0.95
Adj. Flow (vph) 232 933 0 2921 2634 1093
RTOR Reduction (vph) 0 4 0 0 20 0
Lane Group Flow (vph) 232 929 0 2921 3040 667
Turn Type custom Free
Protected Phases 4 5 2 6
Permitted Phases 4 Free
Actuated Green, G (s) 13.7 41.6 118.3 86.4 140.0
Effective Green, g (s) 13.7 41.6 118.3 86.4 140.0
Actuated g/C Ratio 0.10 0.30 0.84 0.62 1.00
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 336 1176 6375 3647 1282
v/s Ratio Prot 0.07 c0.16 0.39 c0.51
v/s Ratio Perm 0.10 0.52
v/c Ratio 0.69 0.79 0.46 0.83 0.52
Uniform Delay, d1 61.1 45.2 2.7 21.1 0.0
Progression Factor 1.20 0.70 0.36 0.63 1.00
Incremental Delay, d2 5.2 3.2 0.1 1.8 1.1
Delay (s) 78.6 34.9 1.1 15.1 1.1
Level of Service E C A B A
Approach Delay (s) 43.6 1.1 12.6
Approach LOS D A B

Intersection Summary
HCM Average Control Delay 12.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 67.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
6: Center Ave & Beach Blvd AM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associates

Lane Group EBL EBR NBT SBT SBR
Lane Group Flow (vph) 232 933 2921 3060 667
v/c Ratio 0.69 0.79 0.46 0.83 0.52
Control Delay 82.8 34.5 1.1 15.3 1.6
Queue Delay 0.0 1.9 0.2 0.0 0.0
Total Delay 82.8 36.4 1.3 15.4 1.6
Queue Length 50th (ft) 114 230 52 304 1
Queue Length 95th (ft) 156 259 m41 522 24
Internal Link Dist (ft) 526 378 888
Turn Bay Length (ft) 240 190
Base Capacity (vph) 368 1234 6374 3667 1283
Starvation Cap Reductn 0 0 1913 0 0
Spillback Cap Reductn 0 163 0 28 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.63 0.87 0.65 0.84 0.52

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
7: Center Ave & I-405 SB Off-Ramp AM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associates

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 115 180 395 643 845 123
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.91 0.91 0.94 1.00
Frt 1.00 1.00 0.93 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3165 1441 4990 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 3165 1441 4990 1583
Peak-hour factor, PHF 0.89 0.89 0.91 0.91 0.89 0.89
Adj. Flow (vph) 129 202 434 707 949 138
RTOR Reduction (vph) 0 0 188 104 0 99
Lane Group Flow (vph) 129 202 592 257 949 39
Turn Type Prot pm+ov Perm
Protected Phases 5 2 6 4 4
Permitted Phases 6 4
Actuated Green, G (s) 8.2 42.3 30.1 49.8 19.7 19.7
Effective Green, g (s) 8.2 42.3 30.1 49.8 19.7 19.7
Actuated g/C Ratio 0.12 0.60 0.43 0.71 0.28 0.28
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 207 2139 1361 1108 1404 446
v/s Ratio Prot c0.07 0.06 c0.19 0.07 c0.19
v/s Ratio Perm 0.11 0.02
v/c Ratio 0.62 0.09 0.44 0.23 0.68 0.09
Uniform Delay, d1 29.4 5.8 14.0 3.5 22.3 18.5
Progression Factor 1.00 1.00 1.17 3.14 1.00 1.00
Incremental Delay, d2 5.7 0.1 0.8 0.1 1.3 0.1
Delay (s) 35.2 5.9 17.2 11.1 23.6 18.6
Level of Service D A B B C B
Approach Delay (s) 17.3 15.3 23.0
Approach LOS B B C

Intersection Summary
HCM Average Control Delay 18.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 50.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
7: Center Ave & I-405 SB Off-Ramp AM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 129 202 780 361 949 138
v/c Ratio 0.54 0.09 0.49 0.30 0.68 0.25
Control Delay 36.5 6.3 11.0 1.4 24.9 5.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 36.5 6.3 11.0 1.4 24.9 5.1
Queue Length 50th (ft) 52 17 172 18 124 0
Queue Length 95th (ft) 99 30 249 m47 161 35
Internal Link Dist (ft) 256 526 253
Turn Bay Length (ft)
Base Capacity (vph) 278 2140 1581 1221 1497 572
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.46 0.09 0.49 0.30 0.63 0.24

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
9: Edinger Av & Beach Blvd AM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 250 859 151 125 569 409 180 2174 401 687 2285 351
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.86 0.97 0.95 1.00 0.97 0.86 1.00 0.97 0.86 0.88
Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 6264 3433 3539 1583 3433 6408 1583 3433 6408 2787
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 6264 3433 3539 1583 3433 6408 1583 3433 6408 2787
Peak-hour factor, PHF 0.94 0.94 0.94 0.77 0.77 0.77 0.93 0.93 0.93 0.97 0.97 0.97
Adj. Flow (vph) 266 914 161 162 739 531 194 2338 431 708 2356 362
RTOR Reduction (vph) 0 23 0 0 0 2 0 0 4 0 0 22
Lane Group Flow (vph) 266 1052 0 162 739 529 194 2338 427 708 2356 340
Turn Type Prot Prot pm+ov Prot pm+ov Prot pm+ov
Protected Phases 7 4 3 8 1 5 2 3 1 6 7
Permitted Phases 8 2 6
Actuated Green, G (s) 12.0 28.6 12.4 29.0 58.0 12.1 51.0 63.4 29.0 67.9 79.9
Effective Green, g (s) 12.0 29.6 12.4 30.0 58.0 12.1 53.0 63.4 29.0 69.9 79.9
Actuated g/C Ratio 0.09 0.21 0.09 0.21 0.41 0.09 0.38 0.45 0.21 0.50 0.57
Clearance Time (s) 4.0 5.0 4.0 5.0 4.0 4.0 6.0 4.0 4.0 6.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 294 1324 304 758 656 297 2426 717 711 3199 1591
v/s Ratio Prot c0.08 0.17 0.05 c0.21 0.17 0.06 c0.36 0.05 c0.21 0.37 0.02
v/s Ratio Perm 0.17 0.22 0.10
v/c Ratio 0.90 0.79 0.53 0.97 0.81 0.65 0.96 0.60 1.00 0.74 0.21
Uniform Delay, d1 63.4 52.3 61.0 54.6 36.1 61.9 42.6 28.7 55.4 27.8 14.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.06 0.96 0.90
Incremental Delay, d2 29.1 3.4 1.8 26.4 7.2 5.1 11.5 1.3 23.9 0.9 0.0
Delay (s) 92.5 55.7 62.8 81.0 43.3 67.0 54.1 30.0 82.5 27.5 13.3
Level of Service F E E F D E D C F C B
Approach Delay (s) 63.0 64.9 51.4 37.3
Approach LOS E E D D

Intersection Summary
HCM Average Control Delay 50.0 HCM Level of Service D
HCM Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 87.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
9: Edinger Av & Beach Blvd AM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 266 1075 162 739 531 194 2338 431 708 2356 362
v/c Ratio 0.90 0.80 0.53 0.97 0.74 0.66 0.96 0.58 1.00 0.74 0.21
Control Delay 95.9 55.8 68.6 81.4 39.4 72.8 54.1 21.0 82.0 27.7 9.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.4 0.0
Total Delay 95.9 55.8 68.6 81.4 39.4 72.8 54.1 21.0 82.0 32.1 9.5
Queue Length 50th (ft) 125 262 74 355 392 89 602 162 334 397 50
Queue Length 95th (ft)#209 305 96 357 421 131 #688 276 #472 464 m83
Internal Link Dist (ft) 632 118 671 378
Turn Bay Length (ft) 340 115 600 310 325 230 180
Base Capacity (vph) 294 1410 304 758 714 319 2426 743 711 3201 1731
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 764 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.90 0.76 0.53 0.97 0.74 0.61 0.96 0.58 1.00 0.97 0.21

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
1: McFadden Ave & Beach Blvd PM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 434 529 191 395 512 175 256 2645 378 300 2286 331
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.97 0.95 0.97 0.86 1.00 0.97 0.86
Frt 1.00 0.96 1.00 0.96 1.00 1.00 0.85 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 3398 3433 3404 3433 6408 1583 3433 6286
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 3398 3433 3404 3433 6408 1583 3433 6286
Peak-hour factor, PHF 0.88 0.88 0.88 0.90 0.90 0.90 0.94 0.94 0.94 0.97 0.97 0.97
Adj. Flow (vph) 493 601 217 439 569 194 272 2814 402 309 2357 341
RTOR Reduction (vph) 0 26 0 0 24 0 0 0 139 0 18 0
Lane Group Flow (vph) 493 792 0 439 739 0 272 2814 263 309 2680 0
Turn Type Prot Prot Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 2
Actuated Green, G (s) 20.0 32.0 18.0 30.0 12.0 61.0 61.0 13.0 62.0
Effective Green, g (s) 20.0 32.0 18.0 30.0 12.0 61.0 61.0 13.0 62.0
Actuated g/C Ratio 0.14 0.23 0.13 0.21 0.09 0.44 0.44 0.09 0.44
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 490 777 441 729 294 2792 690 319 2784
v/s Ratio Prot 0.14 c0.23 0.13 c0.22 0.08 c0.44 0.09 c0.43
v/s Ratio Perm 0.17
v/c Ratio 1.01 1.02 1.00 1.01 0.93 1.01 0.38 0.97 0.96
Uniform Delay, d1 60.0 54.0 61.0 55.0 63.6 39.5 26.7 63.3 37.9
Progression Factor 1.00 1.00 1.00 1.00 0.95 0.93 0.99 1.00 1.00
Incremental Delay, d2 42.2 37.1 41.4 36.7 23.7 15.3 1.0 41.4 10.3
Delay (s) 102.2 91.1 102.4 91.7 84.2 52.0 27.6 104.7 48.2
Level of Service F F F F F D C F D
Approach Delay (s) 95.3 95.6 51.7 54.0
Approach LOS F F D D

Intersection Summary
HCM Average Control Delay 64.7 HCM Level of Service E
HCM Volume to Capacity ratio 1.01
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 92.3% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
1: McFadden Ave & Beach Blvd PM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 493 818 439 763 272 2814 402 309 2698
v/c Ratio 1.01 1.02 1.00 1.01 0.93 1.01 0.48 0.97 0.96
Control Delay 101.2 87.1 102.1 87.6 86.3 51.9 11.4 105.7 47.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 101.2 87.1 102.1 87.6 86.3 51.9 11.4 105.7 47.8
Queue Length 50th (ft)~236 ~401 208 ~363 126 ~719 74 146 678
Queue Length 95th (ft)#342 #514 #323 #503m#189 #834 m116 #244 #741
Internal Link Dist (ft) 560 642 1135 763
Turn Bay Length (ft) 200 200 200 200
Base Capacity (vph) 490 803 441 754 294 2792 829 319 2802
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.01 1.02 1.00 1.01 0.93 1.01 0.48 0.97 0.96

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
2345: I-405 NB Ramp & Beach Blvd PM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 935 0 958 0 2321 1002 0 2595 277
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 0.81 0.91 0.76 0.76 0.81 1.00
Frt 1.00 0.92 0.85 0.97 0.85 1.00 0.85
Flt Protected 0.95 0.98 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3221 1351 2882 6890 1203 7544 1583
Flt Permitted 0.95 0.98 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3221 1351 2882 6890 1203 7544 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 1016 0 1041 0 2523 1089 0 2821 301
RTOR Reduction (vph) 0 0 0 0 0 0 0 26 0 0 0 131
Lane Group Flow (vph) 0 0 0 833 422 802 0 3042 544 0 2821 170
Turn Type Perm Perm custom Perm
Protected Phases 8 2 8 6
Permitted Phases 8 8 2 6
Actuated Green, G (s) 56.5 56.5 56.5 75.5 132.0 75.5 75.5
Effective Green, g (s) 56.5 56.5 56.5 75.5 132.0 75.5 75.5
Actuated g/C Ratio 0.40 0.40 0.40 0.54 0.94 0.54 0.54
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1300 545 1163 3716 1203 4068 854
v/s Ratio Prot c0.44 0.18 0.37
v/s Ratio Perm 0.26 0.31 0.28 0.27 0.11
v/c Ratio 0.64 0.77 0.69 0.82 0.45 0.69 0.20
Uniform Delay, d1 33.6 36.2 34.5 26.6 0.4 23.7 16.6
Progression Factor 1.00 1.00 1.00 0.55 1.00 0.23 0.11
Incremental Delay, d2 1.1 6.8 1.7 1.9 0.2 0.3 0.2
Delay (s) 34.7 43.0 36.2 16.5 0.6 5.8 2.0
Level of Service C D D B A A A
Approach Delay (s) 0.0 37.0 14.1 5.5
Approach LOS A D B A

Intersection Summary
HCM Average Control Delay 16.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 64.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
2345: I-405 NB Ramp & Beach Blvd PM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associates

Lane Group WBL WBT WBR NBT NBR SBT SBR
Lane Group Flow (vph) 833 422 802 3068 544 2821 301
v/c Ratio 0.64 0.77 0.69 0.82 0.45 0.69 0.31
Control Delay 35.7 46.3 37.5 16.8 1.3 6.0 0.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 35.7 46.3 37.5 16.8 1.3 6.0 0.6
Queue Length 50th (ft) 313 383 309 271 0 178 5
Queue Length 95th (ft) 385 551 385 281 m2 m193 m6
Internal Link Dist (ft) 275 888 1135
Turn Bay Length (ft) 500 290
Base Capacity (vph) 1403 589 1256 3742 1203 4071 985
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.59 0.72 0.64 0.82 0.45 0.69 0.31

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
6: Center Ave & Beach Blvd PM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 440 1129 0 2883 2658 872
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.76 0.81 0.81 0.81
Frt 1.00 0.85 1.00 0.99 0.85
Flt Protected 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3433 3610 7544 5959 1282
Flt Permitted 0.95 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3433 3610 7544 5959 1282
Peak-hour factor, PHF 0.94 0.94 0.98 0.98 0.99 0.99
Adj. Flow (vph) 468 1201 0 2942 2685 881
RTOR Reduction (vph) 0 2 0 0 9 0
Lane Group Flow (vph) 468 1199 0 2942 2923 634
Turn Type custom Free
Protected Phases 4 5 2 6
Permitted Phases 4 Free
Actuated Green, G (s) 22.1 49.9 109.9 78.1 140.0
Effective Green, g (s) 22.1 49.9 109.9 78.1 140.0
Actuated g/C Ratio 0.16 0.36 0.78 0.56 1.00
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 542 1390 5922 3324 1282
v/s Ratio Prot 0.14 c0.17 0.39 c0.49
v/s Ratio Perm 0.16 0.49
v/c Ratio 0.86 0.86 0.50 0.88 0.49
Uniform Delay, d1 57.5 41.9 5.3 26.9 0.0
Progression Factor 1.16 0.69 0.63 0.68 1.00
Incremental Delay, d2 9.1 3.8 0.1 2.7 1.0
Delay (s) 76.0 32.8 3.4 20.9 1.0
Level of Service E C A C A
Approach Delay (s) 44.9 3.4 17.4
Approach LOS D A B

Intersection Summary
HCM Average Control Delay 18.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 76.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
6: Center Ave & Beach Blvd PM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associates

Lane Group EBL EBR NBT SBT SBR
Lane Group Flow (vph) 468 1201 2942 2932 634
v/c Ratio 0.87 0.86 0.50 0.88 0.49
Control Delay 78.2 32.4 3.5 21.2 1.3
Queue Delay 0.0 189.4 0.2 6.2 0.0
Total Delay 78.2 221.8 3.7 27.4 1.3
Queue Length 50th (ft) 230 293 111 359 0
Queue Length 95th (ft)m267 351 m101 390 12
Internal Link Dist (ft) 526 378 888
Turn Bay Length (ft) 240 190
Base Capacity (vph) 564 1396 5924 3334 1283
Starvation Cap Reductn 0 0 1587 0 0
Spillback Cap Reductn 0 551 0 378 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.83 1.42 0.68 0.99 0.49

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
7: Center Ave & I-405 SB Off-Ramp PM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associates

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 297 301 272 600 1268 240
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.91 0.91 0.94 1.00
Frt 1.00 1.00 0.92 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3123 1441 4990 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 3123 1441 4990 1583
Peak-hour factor, PHF 0.84 0.84 0.91 0.91 0.87 0.87
Adj. Flow (vph) 354 358 299 659 1457 276
RTOR Reduction (vph) 0 0 244 74 0 185
Lane Group Flow (vph) 354 358 385 255 1457 91
Turn Type Prot pm+ov Perm
Protected Phases 5 2 6 4 4
Permitted Phases 6 4
Actuated Green, G (s) 16.8 39.0 18.2 41.2 23.0 23.0
Effective Green, g (s) 16.8 39.0 18.2 41.2 23.0 23.0
Actuated g/C Ratio 0.24 0.56 0.26 0.59 0.33 0.33
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 425 1972 812 930 1640 520
v/s Ratio Prot c0.20 0.10 c0.12 0.09 c0.29
v/s Ratio Perm 0.09 0.06
v/c Ratio 0.83 0.18 0.47 0.27 0.89 0.17
Uniform Delay, d1 25.3 7.6 21.9 7.1 22.3 16.7
Progression Factor 1.00 1.00 1.23 1.41 1.00 1.00
Incremental Delay, d2 13.1 0.2 1.7 0.1 6.3 0.2
Delay (s) 38.4 7.8 28.6 10.1 28.6 16.9
Level of Service D A C B C B
Approach Delay (s) 23.0 22.2 26.7
Approach LOS C C C

Intersection Summary
HCM Average Control Delay 24.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 64.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
7: Center Ave & I-405 SB Off-Ramp PM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 354 358 629 329 1457 276
v/c Ratio 0.83 0.18 0.60 0.33 0.89 0.39
Control Delay 43.8 7.9 15.2 4.3 30.8 4.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 43.8 7.9 15.2 4.3 30.8 4.4
Queue Length 50th (ft) 142 36 141 58 207 0
Queue Length 95th (ft)#235 51 m189 m123 #255 42
Internal Link Dist (ft) 256 526 253
Turn Bay Length (ft)
Base Capacity (vph) 455 1972 1056 994 1640 705
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.78 0.18 0.60 0.33 0.89 0.39

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
9: Edinger Av & Beach Blvd PM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 408 1063 272 208 581 250 356 2225 581 610 2604 573
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.86 0.97 0.95 1.00 0.97 0.86 1.00 0.97 0.86 0.88
Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 6212 3433 3539 1583 3433 6408 1583 3433 6408 2787
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 6212 3433 3539 1583 3433 6408 1583 3433 6408 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.87 0.87 0.87 0.94 0.94 0.94 0.95 0.95 0.95
Adj. Flow (vph) 443 1155 296 239 668 287 379 2367 618 642 2741 603
RTOR Reduction (vph) 0 33 0 0 0 4 0 0 3 0 0 8
Lane Group Flow (vph) 443 1418 0 239 668 283 379 2367 615 642 2741 595
Turn Type Prot Prot pm+ov Prot pm+ov Prot pm+ov
Protected Phases 7 4 3 8 1 5 2 3 1 6 7
Permitted Phases 8 2 6
Actuated Green, G (s) 20.7 32.9 14.1 26.3 52.3 16.0 48.0 62.1 26.0 58.0 78.7
Effective Green, g (s) 20.7 33.9 14.1 27.3 52.3 16.0 50.0 62.1 26.0 60.0 78.7
Actuated g/C Ratio 0.15 0.24 0.10 0.20 0.37 0.11 0.36 0.44 0.19 0.43 0.56
Clearance Time (s) 4.0 5.0 4.0 5.0 4.0 4.0 6.0 4.0 4.0 6.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 508 1504 346 690 591 392 2289 702 638 2746 1567
v/s Ratio Prot c0.13 c0.23 0.07 0.19 0.09 0.11 c0.37 0.09 0.19 c0.43 0.06
v/s Ratio Perm 0.09 0.30 0.16
v/c Ratio 0.87 0.94 0.69 0.97 0.48 0.97 1.03 0.88 1.01 1.00 0.38
Uniform Delay, d1 58.4 52.1 60.8 55.9 33.5 61.7 45.0 35.5 57.0 39.9 17.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.18 0.96 0.95
Incremental Delay, d2 15.1 12.2 5.8 26.2 0.6 36.4 28.3 11.9 26.6 11.7 0.1
Delay (s) 73.5 64.3 66.7 82.1 34.1 98.2 73.3 47.3 94.0 50.2 16.4
Level of Service E E E F C F E D F D B
Approach Delay (s) 66.4 67.5 71.3 52.1
Approach LOS E E E D

Intersection Summary
HCM Average Control Delay 62.7 HCM Level of Service E
HCM Volume to Capacity ratio 0.98
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 90.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
9: Edinger Av & Beach Blvd PM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 443 1451 239 668 287 379 2367 618 642 2741 603
v/c Ratio 0.87 0.94 0.69 0.97 0.44 0.97 1.03 0.80 1.01 1.00 0.37
Control Delay 77.0 63.5 71.8 82.5 31.9 99.0 72.1 39.3 92.2 50.1 8.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 87.6 0.1
Total Delay 77.0 63.5 71.8 82.5 31.9 99.0 72.1 39.3 92.2 137.7 8.2
Queue Length 50th (ft) 205 374 109 322 183 179 ~671 454 ~319 659 72
Queue Length 95th (ft)#291 #454 150 #425 256 #283 #742 628m#413 #812 m86
Internal Link Dist (ft) 632 118 671 378
Turn Bay Length (ft) 340 115 600 310 325 230 180
Base Capacity (vph) 515 1538 368 691 652 392 2289 783 638 2746 1620
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 484 289
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.86 0.94 0.65 0.97 0.44 0.97 1.03 0.79 1.01 1.21 0.45

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements 
1: McFadden Ave & Beach Blvd AM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 361 335 142 402 542 204 226 3022 189 203 2826 341
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.97 0.95 0.97 0.86 0.97 0.86
Frt 1.00 0.96 1.00 0.96 1.00 0.99 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3433 3381 3433 3394 3433 6351 3433 6304
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3433 3381 3433 3394 3433 6351 3433 6304
Peak-hour factor, PHF 0.91 0.91 0.91 0.85 0.85 0.85 0.89 0.89 0.89 0.92 0.92 0.92
Adj. Flow (vph) 397 368 156 473 638 240 254 3396 212 221 3072 371
RTOR Reduction (vph) 0 34 0 0 28 0 0 7 0 0 15 0
Lane Group Flow (vph) 397 490 0 473 850 0 254 3602 0 221 3428 0
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 14.0 24.0 21.0 31.0 9.0 70.0 9.0 70.0
Effective Green, g (s) 14.0 24.0 21.0 31.0 9.0 70.0 9.0 70.0
Actuated g/C Ratio 0.10 0.17 0.15 0.22 0.06 0.50 0.06 0.50
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 343 580 515 752 221 3176 221 3152
v/s Ratio Prot c0.12 0.14 0.14 c0.25 0.07 c0.57 0.06 c0.54
v/s Ratio Perm
v/c Ratio 1.16 0.84 0.92 1.13 1.15 1.13 1.00 1.09
Uniform Delay, d1 63.0 56.2 58.7 54.5 65.5 35.0 65.5 35.0
Progression Factor 1.00 1.00 1.00 1.00 0.88 0.78 1.00 1.00
Incremental Delay, d2 98.6 10.9 21.3 74.9 101.4 64.0 60.5 45.5
Delay (s) 161.6 67.1 80.0 129.4 159.3 91.4 126.0 80.5
Level of Service F E E F F F F F
Approach Delay (s) 107.8 112.1 95.9 83.3
Approach LOS F F F F

Intersection Summary
HCM Average Control Delay 94.5 HCM Level of Service F
HCM Volume to Capacity ratio 1.15
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 98.2% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements 
1: McFadden Ave & Beach Blvd AM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 397 524 473 878 254 3608 221 3443
v/c Ratio 1.16 0.85 0.92 1.13 1.15 1.13 1.00 1.09
Control Delay 152.3 66.0 82.0 119.5 152.0 91.4 125.0 78.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 152.3 66.0 82.0 119.5 152.0 91.4 125.0 78.9
Queue Length 50th (ft)~219 225 224 ~472 ~138 ~1094 ~105 ~1019
Queue Length 95th (ft)#326 293 #314 #551m#185 #1123 #195 #1072
Internal Link Dist (ft) 560 642 877 763
Turn Bay Length (ft) 180 275 400 410
Base Capacity (vph) 343 661 516 780 221 3182 221 3168
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.16 0.79 0.92 1.13 1.15 1.13 1.00 1.09

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements 
6: Center Ave & Beach Blvd AM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 279 947 0 3140 2653 1175
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.88 0.86 0.86 1.00
Frt 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3433 2787 6408 6408 1583
Flt Permitted 0.95 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3433 2787 6408 6408 1583
Peak-hour factor, PHF 0.88 0.88 0.97 0.97 0.95 0.95
Adj. Flow (vph) 317 1076 0 3237 2793 1237
RTOR Reduction (vph) 0 1 0 0 0 0
Lane Group Flow (vph) 317 1075 0 3237 2793 1237
Turn Type Perm Free
Protected Phases 4 2 6
Permitted Phases 4 Free
Actuated Green, G (s) 55.7 55.7 76.3 76.3 140.0
Effective Green, g (s) 55.7 55.7 76.3 76.3 140.0
Actuated g/C Ratio 0.40 0.40 0.54 0.54 1.00
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1366 1109 3492 3492 1583
v/s Ratio Prot 0.09 c0.51 0.44
v/s Ratio Perm c0.39 0.78
v/c Ratio 0.23 0.97 0.93 0.80 0.78
Uniform Delay, d1 28.0 41.3 29.3 25.7 0.0
Progression Factor 0.83 0.79 0.42 0.87 1.00
Incremental Delay, d2 0.1 17.2 0.6 1.1 2.2
Delay (s) 23.2 49.8 12.9 23.6 2.2
Level of Service C D B C A
Approach Delay (s) 43.7 12.9 17.0
Approach LOS D B B

Intersection Summary
HCM Average Control Delay 19.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 78.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements 
6: Center Ave & Beach Blvd AM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Lane Group EBL EBR NBT SBT SBR
Lane Group Flow (vph) 317 1076 3237 2793 1237
v/c Ratio 0.23 0.97 0.93 0.80 0.78
Control Delay 23.5 51.2 13.3 23.8 7.9
Queue Delay 0.0 0.3 74.0 0.2 0.0
Total Delay 23.5 51.6 87.3 24.0 7.9
Queue Length 50th (ft) 93 369 418 401 809
Queue Length 95th (ft) 121 #668 m179 m374 m793
Internal Link Dist (ft) 501 31 630
Turn Bay Length (ft) 240 190
Base Capacity (vph) 1373 1115 3494 3494 1583
Starvation Cap Reductn 0 3 717 0 0
Spillback Cap Reductn 0 0 0 172 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.23 0.97 1.17 0.84 0.78

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements 
7: Center Ave & I-405 SB Off-Ramp AM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 120 254 482 693 972 141
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.97 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3539 1583 3433 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 3539 1583 3433 1583
Peak-hour factor, PHF 0.89 0.89 0.91 0.91 0.89 0.89
Adj. Flow (vph) 135 285 530 762 1092 158
RTOR Reduction (vph) 0 0 0 118 0 88
Lane Group Flow (vph) 135 285 530 644 1092 70
Turn Type Prot pm+ov Perm
Protected Phases 5 2 6 4 4
Permitted Phases 6 4
Actuated Green, G (s) 11.0 31.0 16.0 47.0 31.0 31.0
Effective Green, g (s) 11.0 31.0 16.0 47.0 31.0 31.0
Actuated g/C Ratio 0.16 0.44 0.23 0.67 0.44 0.44
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 278 1567 809 1153 1520 701
v/s Ratio Prot c0.08 0.08 c0.15 0.25 c0.32
v/s Ratio Perm 0.16 0.04
v/c Ratio 0.49 0.18 0.66 0.56 0.72 0.10
Uniform Delay, d1 26.9 11.8 24.5 6.0 15.9 11.4
Progression Factor 1.00 1.00 1.04 1.20 1.00 1.00
Incremental Delay, d2 6.0 0.3 2.7 1.3 3.0 0.3
Delay (s) 32.9 12.1 28.1 8.5 18.9 11.7
Level of Service C B C A B B
Approach Delay (s) 18.8 16.6 18.0
Approach LOS B B B

Intersection Summary
HCM Average Control Delay 17.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 57.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements 
7: Center Ave & I-405 SB Off-Ramp AM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 135 285 530 762 1092 158
v/c Ratio 0.49 0.18 0.66 0.61 0.72 0.20
Control Delay 33.6 12.2 28.3 4.0 19.3 3.0
Queue Delay 0.0 0.0 0.0 0.1 0.6 0.0
Total Delay 33.6 12.2 28.3 4.1 19.9 3.0
Queue Length 50th (ft) 54 37 123 103 189 0
Queue Length 95th (ft) 103 59 153 101 253 28
Internal Link Dist (ft) 269 501 253
Turn Bay Length (ft) 600 200
Base Capacity (vph) 278 1567 809 1251 1520 789
Starvation Cap Reductn 0 0 0 47 0 0
Spillback Cap Reductn 0 0 0 0 144 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.49 0.18 0.66 0.63 0.79 0.20

Intersection Summary



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements 
9: Edinger Av & Beach Blvd AM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 307 891 158 130 591 461 202 2325 434 796 2395 409
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 1.00 0.97 0.95 1.00 0.97 0.91 1.00 0.97 0.86 0.88
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 5085 1583 3433 3539 1583 3433 5085 1583 3433 6408 2787
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 5085 1583 3433 3539 1583 3433 5085 1583 3433 6408 2787
Peak-hour factor, PHF 0.94 0.94 0.94 0.77 0.77 0.77 0.93 0.93 0.93 0.97 0.97 0.97
Adj. Flow (vph) 327 948 168 169 768 599 217 2500 467 821 2469 422
RTOR Reduction (vph) 0 0 102 0 0 1 0 0 2 0 0 22
Lane Group Flow (vph) 327 948 66 169 768 598 217 2500 465 821 2469 400
Turn Type Prot Perm Prot pm+ov Prot pm+ov Prot pm+ov
Protected Phases 7 4 3 8 1 5 2 3 1 6 7
Permitted Phases 4 8 2 6
Actuated Green, G (s) 13.0 28.0 28.0 10.0 25.0 53.0 15.0 55.0 65.0 28.0 68.0 81.0
Effective Green, g (s) 13.0 29.0 29.0 10.0 26.0 53.0 15.0 57.0 65.0 28.0 70.0 81.0
Actuated g/C Ratio 0.09 0.21 0.21 0.07 0.19 0.38 0.11 0.41 0.46 0.20 0.50 0.58
Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 4.0 4.0 6.0 4.0 4.0 6.0 4.0
Lane Grp Cap (vph) 319 1053 328 245 657 599 368 2070 735 687 3204 1612
v/s Ratio Prot c0.10 c0.19 0.05 c0.22 0.20 0.06 c0.49 0.05 c0.24 0.39 0.02
v/s Ratio Perm 0.04 0.18 0.25 0.12
v/c Ratio 1.03 0.90 0.20 0.69 1.17 1.00 0.59 1.21 0.63 1.20 0.77 0.25
Uniform Delay, d1 63.5 54.1 45.9 63.5 57.0 43.5 59.6 41.5 28.5 56.0 28.5 14.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.15 0.78 0.68
Incremental Delay, d2 57.0 12.1 1.4 14.8 91.7 36.5 6.8 98.3 4.1 95.4 1.0 0.2
Delay (s) 120.5 66.2 47.3 78.3 148.7 80.0 66.3 139.8 32.6 160.0 23.2 10.1
Level of Service F E D E F E E F C F C B
Approach Delay (s) 76.3 114.2 119.1 51.9
Approach LOS E F F D

Intersection Summary
HCM Average Control Delay 86.8 HCM Level of Service F
HCM Volume to Capacity ratio 1.21
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 106.1% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements 
9: Edinger Av & Beach Blvd AM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 327 948 168 169 768 599 217 2500 467 821 2469 422
v/c Ratio 1.03 0.90 0.39 0.69 1.17 0.91 0.59 1.21 0.58 1.20 0.77 0.24
Control Delay 118.1 66.3 16.1 78.5 140.7 58.4 66.7 135.3 27.6 148.7 23.3 7.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 39.1 0.0 0.0 2.8 0.0
Total Delay 118.1 66.3 16.1 78.5 140.7 58.4 66.7 174.4 27.6 148.7 26.1 7.2
Queue Length 50th (ft)~163 311 29 78 ~436 508 98 ~1013 288 ~469 345 51
Queue Length 95th (ft)#263 #386 97 100 #437 534 143 #1100 401m#574 m381 m63
Internal Link Dist (ft) 632 116 671 267
Turn Bay Length (ft) 340 180 115 600 310 325 230 180
Base Capacity (vph) 319 1053 430 245 657 656 368 2070 804 687 3204 1752
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 603 0
Spillback Cap Reductn 0 0 0 0 0 0 0 140 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.03 0.90 0.39 0.69 1.17 0.91 0.59 1.30 0.58 1.20 0.95 0.24

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements 
1: McFadden Ave & Beach Blvd PM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 452 554 201 410 558 183 279 2782 410 313 2451 345
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.97 0.95 0.97 0.86 0.97 0.86
Frt 1.00 0.96 1.00 0.96 1.00 0.98 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3433 3398 3433 3408 3433 6284 3433 6289
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3433 3398 3433 3408 3433 6284 3433 6289
Peak-hour factor, PHF 0.88 0.88 0.88 0.90 0.90 0.90 0.94 0.94 0.94 0.97 0.97 0.97
Adj. Flow (vph) 514 630 228 456 620 203 297 2960 436 323 2527 356
RTOR Reduction (vph) 0 26 0 0 23 0 0 19 0 0 18 0
Lane Group Flow (vph) 514 832 0 456 800 0 297 3377 0 323 2865 0
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 18.0 30.0 15.0 27.0 12.0 68.0 11.0 67.0
Effective Green, g (s) 18.0 30.0 15.0 27.0 12.0 68.0 11.0 67.0
Actuated g/C Ratio 0.13 0.21 0.11 0.19 0.09 0.49 0.08 0.48
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 441 728 368 657 294 3052 270 3010
v/s Ratio Prot c0.15 c0.24 0.13 0.23 0.09 c0.54 c0.09 0.46
v/s Ratio Perm
v/c Ratio 1.17 1.14 1.24 1.22 1.01 1.11 1.20 0.95
Uniform Delay, d1 61.0 55.0 62.5 56.5 64.0 36.0 64.5 35.0
Progression Factor 1.00 1.00 1.00 1.00 0.75 0.56 1.00 1.00
Incremental Delay, d2 96.6 80.2 128.8 111.7 48.7 52.3 118.6 8.5
Delay (s) 157.6 135.2 191.3 168.2 97.0 72.4 183.1 43.4
Level of Service F F F F F E F D
Approach Delay (s) 143.6 176.4 74.4 57.5
Approach LOS F F E E

Intersection Summary
HCM Average Control Delay 92.3 HCM Level of Service F
HCM Volume to Capacity ratio 1.14
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 103.6% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements 
1: McFadden Ave & Beach Blvd PM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 514 858 456 823 297 3396 323 2883
v/c Ratio 1.17 1.14 1.24 1.21 1.01 1.11 1.20 0.95
Control Delay 148.6 124.6 178.7 153.5 97.5 73.4 171.6 43.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 148.6 124.6 178.7 153.5 97.5 73.4 171.6 43.2
Queue Length 50th (ft)~285 ~466 ~264 ~471 ~144 ~1019 ~183 711
Queue Length 95th (ft)#388 #579 #376 #605m#178m#996 #283 765
Internal Link Dist (ft) 560 642 877 763
Turn Bay Length (ft) 180 275 400 410
Base Capacity (vph) 441 754 368 680 294 3072 270 3027
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.17 1.14 1.24 1.21 1.01 1.11 1.20 0.95

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements 
6: Center Ave & Beach Blvd PM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 294 1229 0 3238 2860 989
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.88 0.86 0.86 1.00
Frt 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3433 2787 6408 6408 1583
Flt Permitted 0.95 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3433 2787 6408 6408 1583
Peak-hour factor, PHF 0.94 0.94 0.98 0.98 0.99 0.99
Adj. Flow (vph) 313 1307 0 3304 2889 999
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 313 1307 0 3304 2889 999
Turn Type Perm Free
Protected Phases 4 2 6
Permitted Phases 4 Free
Actuated Green, G (s) 63.0 63.0 69.0 69.0 140.0
Effective Green, g (s) 63.0 63.0 69.0 69.0 140.0
Actuated g/C Ratio 0.45 0.45 0.49 0.49 1.00
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1545 1254 3158 3158 1583
v/s Ratio Prot 0.09 c0.52 0.45
v/s Ratio Perm c0.47 0.63
v/c Ratio 0.20 1.04 1.05 0.91 0.63
Uniform Delay, d1 23.3 38.5 35.5 32.8 0.0
Progression Factor 0.75 0.71 0.84 1.37 1.00
Incremental Delay, d2 0.0 29.9 21.9 4.0 1.4
Delay (s) 17.6 57.2 51.8 48.8 1.4
Level of Service B E D D A
Approach Delay (s) 49.5 51.8 36.6
Approach LOS D D D

Intersection Summary
HCM Average Control Delay 44.7 HCM Level of Service D
HCM Volume to Capacity ratio 1.04
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 91.1% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements 
6: Center Ave & Beach Blvd PM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Lane Group EBL EBR NBT SBT SBR
Lane Group Flow (vph) 313 1307 3304 2889 999
v/c Ratio 0.20 1.04 1.05 0.91 0.63
Control Delay 17.8 57.8 51.8 49.0 1.9
Queue Delay 0.0 21.5 59.4 81.2 0.0
Total Delay 17.8 79.3 111.2 130.2 1.9
Queue Length 50th (ft) 87 ~709 ~928 722 0
Queue Length 95th (ft) m89m#702 m390 m735 m0
Internal Link Dist (ft) 501 31 630
Turn Bay Length (ft) 240 190
Base Capacity (vph) 1545 1254 3158 3158 1583
Starvation Cap Reductn 0 19 365 0 0
Spillback Cap Reductn 0 62 0 712 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.20 1.10 1.18 1.18 0.63

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements 
7: Center Ave & I-405 SB Off-Ramp PM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 313 326 352 637 1197 259
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.97 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3539 1583 3433 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 3539 1583 3433 1583
Peak-hour factor, PHF 0.84 0.84 0.91 0.91 0.87 0.87
Adj. Flow (vph) 373 388 387 700 1376 298
RTOR Reduction (vph) 0 0 0 42 0 183
Lane Group Flow (vph) 373 388 387 658 1376 115
Turn Type Prot pm+ov Perm
Protected Phases 5 2 6 4 4
Permitted Phases 6 4
Actuated Green, G (s) 15.0 35.0 16.0 43.0 27.0 27.0
Effective Green, g (s) 15.0 35.0 16.0 43.0 27.0 27.0
Actuated g/C Ratio 0.21 0.50 0.23 0.61 0.39 0.39
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 379 1770 809 1063 1324 611
v/s Ratio Prot c0.21 0.11 0.11 c0.24 c0.40
v/s Ratio Perm 0.18 0.07
v/c Ratio 0.98 0.22 0.48 0.62 1.04 0.19
Uniform Delay, d1 27.4 9.8 23.4 8.4 21.5 14.2
Progression Factor 1.00 1.00 1.03 0.81 1.00 1.00
Incremental Delay, d2 42.4 0.3 1.7 2.2 35.6 0.7
Delay (s) 69.8 10.1 25.8 9.1 57.1 14.9
Level of Service E B C A E B
Approach Delay (s) 39.4 15.0 49.6
Approach LOS D B D

Intersection Summary
HCM Average Control Delay 36.7 HCM Level of Service D
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 71.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements 
7: Center Ave & I-405 SB Off-Ramp PM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 373 388 387 700 1376 298
v/c Ratio 0.98 0.22 0.48 0.64 1.04 0.38
Control Delay 73.5 10.2 26.0 6.8 59.1 3.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 73.5 10.2 26.0 6.8 59.1 3.6
Queue Length 50th (ft) 161 46 89 99 ~337 0
Queue Length 95th (ft)#289 64 123 155 #432 39
Internal Link Dist (ft) 269 501 253
Turn Bay Length (ft) 600 200
Base Capacity (vph) 379 1770 809 1099 1324 794
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.98 0.22 0.48 0.64 1.04 0.38

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements 
9: Edinger Av & Beach Blvd PM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 488 1102 284 217 605 272 396 2311 612 683 2788 618
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 1.00 0.97 0.95 1.00 0.97 0.91 1.00 0.97 0.86 0.88
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 5085 1583 3433 3539 1583 3433 5085 1583 3433 6408 2787
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 5085 1583 3433 3539 1583 3433 5085 1583 3433 6408 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.87 0.87 0.87 0.94 0.94 0.94 0.95 0.95 0.95
Adj. Flow (vph) 530 1198 309 249 695 313 421 2459 651 719 2935 651
RTOR Reduction (vph) 0 0 149 0 0 1 0 0 1 0 0 5
Lane Group Flow (vph) 530 1198 160 249 695 312 421 2459 650 719 2935 646
Turn Type Prot Perm Prot pm+ov Prot pm+ov Prot pm+ov
Protected Phases 7 4 3 8 1 5 2 3 1 6 7
Permitted Phases 4 8 2 6
Actuated Green, G (s) 19.0 30.0 30.0 11.0 22.0 47.0 18.0 55.0 66.0 25.0 62.0 81.0
Effective Green, g (s) 19.0 31.0 31.0 11.0 23.0 47.0 18.0 57.0 66.0 25.0 64.0 81.0
Actuated g/C Ratio 0.14 0.22 0.22 0.08 0.16 0.34 0.13 0.41 0.47 0.18 0.46 0.58
Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 4.0 4.0 6.0 4.0 4.0 6.0 4.0
Lane Grp Cap (vph) 466 1126 351 270 581 531 441 2070 746 613 2929 1612
v/s Ratio Prot c0.15 0.24 0.07 c0.20 0.10 0.12 c0.48 0.07 c0.21 0.46 0.05
v/s Ratio Perm 0.10 0.09 0.34 0.18
v/c Ratio 1.14 1.06 0.46 0.92 1.20 0.59 0.95 1.19 0.87 1.17 1.00 0.40
Uniform Delay, d1 60.5 54.5 47.2 64.1 58.5 38.5 60.6 41.5 33.2 57.5 38.0 16.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.17 0.73 0.79
Incremental Delay, d2 85.0 45.6 4.2 37.9 104.3 4.7 32.9 89.7 13.3 85.3 11.2 0.3
Delay (s) 145.5 100.1 51.4 102.0 162.8 43.2 93.5 131.2 46.5 152.6 39.0 13.2
Level of Service F F D F F D F F D F D B
Approach Delay (s) 104.5 121.0 111.1 54.1
Approach LOS F F F D

Intersection Summary
HCM Average Control Delay 89.0 HCM Level of Service F
HCM Volume to Capacity ratio 1.18
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 108.1% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements 
9: Edinger Av & Beach Blvd PM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 530 1198 309 249 695 313 421 2459 651 719 2935 651
v/c Ratio 1.14 1.06 0.62 0.92 1.20 0.53 0.95 1.19 0.80 1.17 1.00 0.39
Control Delay 138.0 96.9 24.2 101.5 153.3 38.4 93.0 127.1 37.0 141.4 39.4 6.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 5.0 0.0 45.0 0.0 0.0 71.2 0.2
Total Delay 138.0 96.9 24.2 101.5 153.3 43.4 93.0 172.1 37.0 141.4 110.6 6.4
Queue Length 50th (ft)~289 ~439 95 118 ~402 221 199 ~985 474 ~397 ~668 56
Queue Length 95th (ft)#406 #536 201 #191 #502 305 #304 #1073 657m#442m#771 m80
Internal Link Dist (ft) 632 116 671 267
Turn Bay Length (ft) 340 180 115 600 310 325 230 180
Base Capacity (vph) 466 1126 499 270 581 589 441 2070 815 613 2929 1657
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 434 318
Spillback Cap Reductn 0 0 0 0 0 208 0 162 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.14 1.06 0.62 0.92 1.20 0.82 0.95 1.29 0.80 1.17 1.18 0.49

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
1: McFadden Ave & Beach Blvd AM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 361 335 142 402 542 204 226 3022 189 203 2826 341
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.97 0.95 0.97 0.86 1.00 0.97 0.86
Frt 1.00 0.96 1.00 0.96 1.00 1.00 0.85 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 3381 3433 3394 3433 6408 1583 3433 6304
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 3381 3433 3394 3433 6408 1583 3433 6304
Peak-hour factor, PHF 0.91 0.91 0.91 0.85 0.85 0.85 0.89 0.89 0.89 0.92 0.92 0.92
Adj. Flow (vph) 397 368 156 473 638 240 254 3396 212 221 3072 371
RTOR Reduction (vph) 0 34 0 0 28 0 0 0 61 0 15 0
Lane Group Flow (vph) 397 490 0 473 851 0 254 3396 151 221 3428 0
Turn Type Prot Prot Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 2
Actuated Green, G (s) 13.0 24.0 19.0 30.0 9.0 73.0 73.0 8.0 72.0
Effective Green, g (s) 13.0 24.0 19.0 30.0 9.0 73.0 73.0 8.0 72.0
Actuated g/C Ratio 0.09 0.17 0.14 0.21 0.06 0.52 0.52 0.06 0.51
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 319 580 466 727 221 3341 825 196 3242
v/s Ratio Prot c0.12 0.14 0.14 c0.25 0.07 c0.53 0.06 c0.54
v/s Ratio Perm 0.10
v/c Ratio 1.24 0.84 1.02 1.17 1.15 1.02 0.18 1.13 1.06
Uniform Delay, d1 63.5 56.2 60.5 55.0 65.5 33.5 17.7 66.0 34.0
Progression Factor 1.00 1.00 1.00 1.00 0.94 0.90 0.94 1.00 1.00
Incremental Delay, d2133.7 10.9 45.5 90.8 96.9 17.2 0.3 102.7 33.7
Delay (s) 197.2 67.1 106.0 145.8 158.7 47.2 17.0 168.7 67.7
Level of Service F E F F F D B F E
Approach Delay (s) 123.2 131.9 52.9 73.8
Approach LOS F F D E

Intersection Summary
HCM Average Control Delay 78.2 HCM Level of Service E
HCM Volume to Capacity ratio 1.09
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 98.2% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
1: McFadden Ave & Beach Blvd AM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 397 524 473 878 254 3396 212 221 3443
v/c Ratio 1.24 0.85 1.01 1.16 1.15 1.02 0.24 1.13 1.06
Control Delay 184.0 66.0 103.7 133.5 150.2 47.2 7.2 160.0 66.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 184.0 66.0 103.7 133.5 150.2 47.2 7.2 160.0 66.6
Queue Length 50th (ft)~231 225 ~250 ~485 ~139 ~885 27 ~119 ~993
Queue Length 95th (ft)#338 293 #338 #564m#215 #974 m48 #207 #1047
Internal Link Dist (ft) 560 642 1135 763
Turn Bay Length (ft) 200 200 200 200
Base Capacity (vph) 319 661 467 755 221 3341 886 196 3258
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.24 0.79 1.01 1.16 1.15 1.02 0.24 1.13 1.06

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
2345: I-405 NB Ramp & Beach Blvd AM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 759 0 884 0 2553 866 0 3069 301
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 0.81 0.91 0.76 0.76 0.81 1.00
Frt 1.00 0.89 0.85 0.98 0.85 1.00 0.85
Flt Protected 0.95 0.99 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3221 1327 2882 6946 1203 7544 1583
Flt Permitted 0.95 0.99 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3221 1327 2882 6946 1203 7544 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 825 0 961 0 2775 941 0 3336 327
RTOR Reduction (vph) 0 0 0 0 0 0 0 17 0 0 0 117
Lane Group Flow (vph) 0 0 0 726 358 702 0 3153 546 0 3336 210
Turn Type Perm Perm custom Perm
Protected Phases 8 2 8 6
Permitted Phases 8 8 2 6
Actuated Green, G (s) 50.2 50.2 50.2 81.8 132.0 81.8 81.8
Effective Green, g (s) 50.2 50.2 50.2 81.8 132.0 81.8 81.8
Actuated g/C Ratio 0.36 0.36 0.36 0.58 0.94 0.58 0.58
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1155 476 1033 4058 1203 4408 925
v/s Ratio Prot c0.45 0.16 0.44
v/s Ratio Perm 0.23 0.27 0.24 0.29 0.13
v/c Ratio 0.63 0.75 0.68 0.78 0.45 0.76 0.23
Uniform Delay, d1 37.2 39.4 38.1 22.2 0.4 21.7 13.9
Progression Factor 1.00 1.00 1.00 0.62 1.00 0.31 0.11
Incremental Delay, d2 1.1 6.6 1.8 1.3 0.2 0.1 0.1
Delay (s) 38.3 46.0 39.9 15.0 0.6 6.8 1.6
Level of Service D D D B A A A
Approach Delay (s) 0.0 40.5 12.9 6.3
Approach LOS A D B A

Intersection Summary
HCM Average Control Delay 15.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 64.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
2345: I-405 NB Ramp & Beach Blvd AM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Lane Group WBL WBT WBR NBT NBR SBT SBR
Lane Group Flow (vph) 726 358 702 3170 546 3336 327
v/c Ratio 0.63 0.75 0.68 0.78 0.45 0.76 0.31
Control Delay 39.2 49.5 41.1 15.6 1.1 7.1 0.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 39.2 49.5 41.1 15.6 1.1 7.1 0.4
Queue Length 50th (ft) 285 334 281 342 0 196 1
Queue Length 95th (ft) 347 477 347 351 0 m187 m2
Internal Link Dist (ft) 275 888 1135
Turn Bay Length (ft) 500 290
Base Capacity (vph) 1288 530 1153 4072 1199 4406 1042
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.56 0.68 0.61 0.78 0.46 0.76 0.31

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
6: Center Ave & Beach Blvd AM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 326 947 0 3093 2653 1175
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.76 0.81 0.81 0.81
Frt 1.00 0.85 1.00 0.98 0.85
Flt Protected 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3433 3610 7544 5893 1282
Flt Permitted 0.95 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3433 3610 7544 5893 1282
Peak-hour factor, PHF 0.88 0.88 0.97 0.97 0.95 0.95
Adj. Flow (vph) 370 1076 0 3189 2793 1237
RTOR Reduction (vph) 0 1 0 0 22 0
Lane Group Flow (vph) 370 1075 0 3189 3291 717
Turn Type custom Free
Protected Phases 4 5 2 6
Permitted Phases 4 Free
Actuated Green, G (s) 19.8 48.9 112.2 79.1 140.0
Effective Green, g (s) 19.8 48.9 112.2 79.1 140.0
Actuated g/C Ratio 0.14 0.35 0.80 0.56 1.00
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 486 1364 6046 3330 1282
v/s Ratio Prot 0.11 c0.16 0.42 c0.56
v/s Ratio Perm 0.13 0.56
v/c Ratio 0.76 0.79 0.53 0.99 0.56
Uniform Delay, d1 57.8 40.9 4.8 30.0 0.0
Progression Factor 1.11 0.74 0.33 0.58 1.00
Incremental Delay, d2 5.4 2.4 0.1 10.4 1.2
Delay (s) 69.5 32.7 1.6 27.6 1.2
Level of Service E C A C A
Approach Delay (s) 42.1 1.6 22.9
Approach LOS D A C

Intersection Summary
HCM Average Control Delay 18.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 73.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
6: Center Ave & Beach Blvd AM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Lane Group EBL EBR NBT SBT SBR
Lane Group Flow (vph) 370 1076 3189 3313 717
v/c Ratio 0.76 0.79 0.53 0.99 0.56
Control Delay 72.3 32.0 1.7 28.8 1.9
Queue Delay 0.0 1.8 0.2 12.1 0.0
Total Delay 72.3 33.8 1.9 40.9 1.9
Queue Length 50th (ft) 181 278 70 ~686 2
Queue Length 95th (ft) 229 296 m63 #1066 32
Internal Link Dist (ft) 526 378 888
Turn Bay Length (ft) 240 190
Base Capacity (vph) 564 1414 6045 3351 1283
Starvation Cap Reductn 0 0 1538 0 0
Spillback Cap Reductn 0 189 0 139 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.66 0.88 0.71 1.03 0.56

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
7: Center Ave & I-405 SB Off-Ramp AM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 120 254 482 693 1019 141
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.91 0.91 0.94 1.00
Frt 1.00 1.00 0.94 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3185 1441 4990 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 3185 1441 4990 1583
Peak-hour factor, PHF 0.89 0.89 0.91 0.91 0.89 0.89
Adj. Flow (vph) 135 285 530 762 1145 158
RTOR Reduction (vph) 0 0 140 66 0 112
Lane Group Flow (vph) 135 285 748 338 1145 46
Turn Type Prot pm+ov Perm
Protected Phases 5 2 6 4 4
Permitted Phases 6 4
Actuated Green, G (s) 7.8 41.4 29.6 50.2 20.6 20.6
Effective Green, g (s) 7.8 41.4 29.6 50.2 20.6 20.6
Actuated g/C Ratio 0.11 0.59 0.42 0.72 0.29 0.29
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 197 2093 1347 1116 1468 466
v/s Ratio Prot c0.08 0.08 c0.23 0.09 c0.23
v/s Ratio Perm 0.15 0.03
v/c Ratio 0.69 0.14 0.56 0.30 0.78 0.10
Uniform Delay, d1 29.9 6.4 15.2 3.6 22.6 18.0
Progression Factor 1.00 1.00 1.10 1.45 1.00 1.00
Incremental Delay, d2 9.5 0.1 1.1 0.1 2.7 0.1
Delay (s) 39.4 6.5 17.9 5.3 25.3 18.1
Level of Service D A B A C B
Approach Delay (s) 17.1 13.9 24.4
Approach LOS B B C

Intersection Summary
HCM Average Control Delay 18.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 56.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
7: Center Ave & I-405 SB Off-Ramp AM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 135 285 888 404 1145 158
v/c Ratio 0.69 0.14 0.60 0.35 0.78 0.27
Control Delay 49.8 6.7 13.5 1.9 26.9 5.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.8 6.7 13.5 1.9 26.9 5.0
Queue Length 50th (ft) 57 26 228 37 157 0
Queue Length 95th (ft)#129 41 m286 m62 201 37
Internal Link Dist (ft) 256 526 253
Turn Bay Length (ft)
Base Capacity (vph) 202 2091 1486 1175 1497 586
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.67 0.14 0.60 0.34 0.76 0.27

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
9: Edinger Av & Beach Blvd AM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 307 891 158 130 591 461 202 2325 434 796 2395 409
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.86 0.97 0.95 1.00 0.97 0.86 1.00 0.97 0.86 0.88
Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 6263 3433 3539 1583 3433 6408 1583 3433 6408 2787
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 6263 3433 3539 1583 3433 6408 1583 3433 6408 2787
Peak-hour factor, PHF 0.94 0.94 0.94 0.77 0.77 0.77 0.93 0.93 0.93 0.97 0.97 0.97
Adj. Flow (vph) 327 948 168 169 768 599 217 2500 467 821 2469 422
RTOR Reduction (vph) 0 23 0 0 0 1 0 0 2 0 0 15
Lane Group Flow (vph) 327 1093 0 169 768 598 217 2500 465 821 2469 407
Turn Type Prot Prot pm+ov Prot pm+ov Prot pm+ov
Protected Phases 7 4 3 8 1 5 2 3 1 6 7
Permitted Phases 8 2 6
Actuated Green, G (s) 13.0 27.5 12.5 27.0 57.0 12.4 51.0 63.5 30.0 68.6 81.6
Effective Green, g (s) 13.0 28.5 12.5 28.0 57.0 12.4 53.0 63.5 30.0 70.6 81.6
Actuated g/C Ratio 0.09 0.20 0.09 0.20 0.41 0.09 0.38 0.45 0.21 0.50 0.58
Clearance Time (s) 4.0 5.0 4.0 5.0 4.0 4.0 6.0 4.0 4.0 6.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 319 1275 307 708 645 304 2426 718 736 3231 1624
v/s Ratio Prot c0.10 0.17 0.05 c0.22 0.20 0.06 c0.39 0.06 c0.24 0.39 0.02
v/s Ratio Perm 0.18 0.24 0.12
v/c Ratio 1.03 0.86 0.55 1.08 0.93 0.71 1.03 0.65 1.12 0.76 0.25
Uniform Delay, d1 63.5 53.8 61.1 56.0 39.5 62.1 43.5 29.6 55.0 28.0 14.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.12 0.99 0.97
Incremental Delay, d2 57.0 5.9 2.1 59.1 19.4 7.7 26.6 2.0 59.6 0.7 0.0
Delay (s) 120.5 59.7 63.2 115.1 58.9 69.8 70.1 31.6 121.2 28.3 13.9
Level of Service F E E F E E E C F C B
Approach Delay (s) 73.5 87.5 64.5 47.2
Approach LOS E F E D

Intersection Summary
HCM Average Control Delay 62.9 HCM Level of Service E
HCM Volume to Capacity ratio 1.06
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 94.8% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
9: Edinger Av & Beach Blvd AM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 327 1116 169 768 599 217 2500 467 821 2469 422
v/c Ratio 1.03 0.86 0.55 1.08 0.85 0.71 1.03 0.63 1.12 0.76 0.24
Control Delay 118.1 60.0 68.7 110.8 48.2 75.6 69.2 22.2 114.3 28.6 10.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 18.5 0.0
Total Delay 118.1 60.0 68.7 110.8 48.2 75.6 69.2 22.2 114.3 47.1 10.4
Queue Length 50th (ft)~163 279 77 ~411 480 100 ~706 183 ~443 434 76
Queue Length 95th (ft)#263 325 98 #412 505 145 #775 306m#487 m456 m83
Internal Link Dist (ft) 632 118 671 378
Turn Bay Length (ft) 340 115 600 310 325 230 180
Base Capacity (vph) 319 1320 306 708 702 319 2426 742 736 3232 1758
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 835 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.03 0.85 0.55 1.08 0.85 0.68 1.03 0.63 1.12 1.03 0.24

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
1: McFadden Ave & Beach Blvd PM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 452 554 201 410 558 183 279 2782 410 313 2451 345
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.97 0.95 0.97 0.86 1.00 0.97 0.86
Frt 1.00 0.96 1.00 0.96 1.00 1.00 0.85 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 3398 3433 3408 3433 6408 1583 3433 6289
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 3398 3433 3408 3433 6408 1583 3433 6289
Peak-hour factor, PHF 0.88 0.88 0.88 0.90 0.90 0.90 0.94 0.94 0.94 0.97 0.97 0.97
Adj. Flow (vph) 514 630 228 456 620 203 297 2960 436 323 2527 356
RTOR Reduction (vph) 0 26 0 0 23 0 0 0 143 0 18 0
Lane Group Flow (vph) 514 832 0 456 800 0 297 2960 293 323 2865 0
Turn Type Prot Prot Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 2
Actuated Green, G (s) 17.0 30.0 16.0 29.0 12.0 67.0 67.0 11.0 66.0
Effective Green, g (s) 17.0 30.0 16.0 29.0 12.0 67.0 67.0 11.0 66.0
Actuated g/C Ratio 0.12 0.21 0.11 0.21 0.09 0.48 0.48 0.08 0.47
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 417 728 392 706 294 3067 758 270 2965
v/s Ratio Prot 0.15 c0.24 0.13 c0.23 0.09 c0.46 c0.09 c0.46
v/s Ratio Perm 0.18
v/c Ratio 1.23 1.14 1.16 1.13 1.01 0.97 0.39 1.20 0.97
Uniform Delay, d1 61.5 55.0 62.0 55.5 64.0 35.4 23.3 64.5 35.9
Progression Factor 1.00 1.00 1.00 1.00 0.88 0.79 0.73 1.00 1.00
Incremental Delay, d2124.0 80.2 98.0 76.8 39.9 5.9 0.8 118.6 10.3
Delay (s) 185.5 135.2 160.0 132.3 96.4 33.9 17.7 183.1 46.3
Level of Service F F F F F C B F D
Approach Delay (s) 154.0 142.2 37.0 60.1
Approach LOS F F D E

Intersection Summary
HCM Average Control Delay 75.7 HCM Level of Service E
HCM Volume to Capacity ratio 1.02
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 96.7% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
1: McFadden Ave & Beach Blvd PM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 514 858 456 823 297 2960 436 323 2883
v/c Ratio 1.23 1.14 1.16 1.13 1.01 0.97 0.48 1.20 0.97
Control Delay 173.5 124.6 150.8 122.5 95.8 34.2 7.1 171.6 46.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 173.5 124.6 150.8 122.5 95.8 34.2 7.1 171.6 46.0
Queue Length 50th (ft)~297 ~466 ~253 ~445 ~140 610 44 ~183 722
Queue Length 95th (ft)#400 #579 #364 #580m#195 #725 m78 #283 #786
Internal Link Dist (ft) 560 642 1135 763
Turn Bay Length (ft) 200 200 200 200
Base Capacity (vph) 417 754 392 729 294 3067 901 270 2981
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.23 1.14 1.16 1.13 1.01 0.97 0.48 1.20 0.97

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
2345: I-405 NB Ramp & Beach Blvd PM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 1078 0 1000 0 2471 1061 0 2771 291
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 0.81 0.91 0.76 0.76 0.81 1.00
Frt 1.00 0.93 0.85 0.97 0.85 1.00 0.85
Flt Protected 0.95 0.97 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3221 1370 2882 6891 1203 7544 1583
Flt Permitted 0.95 0.97 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3221 1370 2882 6891 1203 7544 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 1172 0 1087 0 2686 1153 0 3012 316
RTOR Reduction (vph) 0 0 0 0 0 0 0 27 0 0 0 133
Lane Group Flow (vph) 0 0 0 914 465 880 0 3236 576 0 3012 183
Turn Type Perm Perm custom Perm
Protected Phases 8 2 8 6
Permitted Phases 8 8 2 6
Actuated Green, G (s) 58.7 58.7 58.7 73.3 132.0 73.3 73.3
Effective Green, g (s) 58.7 58.7 58.7 73.3 132.0 73.3 73.3
Actuated g/C Ratio 0.42 0.42 0.42 0.52 0.94 0.52 0.52
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1351 574 1208 3608 1203 3950 829
v/s Ratio Prot c0.47 0.20 0.40
v/s Ratio Perm 0.28 0.34 0.31 0.28 0.12
v/c Ratio 0.68 0.81 0.73 0.90 0.48 0.76 0.22
Uniform Delay, d1 33.0 35.7 34.0 30.0 0.4 26.4 18.0
Progression Factor 1.00 1.00 1.00 0.61 1.00 0.28 0.08
Incremental Delay, d2 1.4 8.5 2.2 3.4 0.3 0.4 0.2
Delay (s) 34.3 44.2 36.2 21.6 0.7 7.9 1.6
Level of Service C D D C A A A
Approach Delay (s) 0.0 37.1 18.5 7.3
Approach LOS A D B A

Intersection Summary
HCM Average Control Delay 19.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 68.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
2345: I-405 NB Ramp & Beach Blvd PM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Lane Group WBL WBT WBR NBT NBR SBT SBR
Lane Group Flow (vph) 914 465 880 3263 576 3012 316
v/c Ratio 0.68 0.81 0.73 0.90 0.48 0.76 0.33
Control Delay 35.7 47.9 37.9 21.9 1.4 8.0 0.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 35.7 47.9 37.9 21.9 1.4 8.0 0.5
Queue Length 50th (ft) 354 440 353 302 0 183 4
Queue Length 95th (ft) 433 630 435 334 m7 m206 m4
Internal Link Dist (ft) 275 888 1135
Turn Bay Length (ft) 500 290
Base Capacity (vph) 1403 597 1256 3634 1203 3952 962
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.65 0.78 0.70 0.90 0.48 0.76 0.33

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
6: Center Ave & Beach Blvd PM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 461 1229 0 3071 2860 989
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.76 0.81 0.81 0.81
Frt 1.00 0.85 1.00 0.99 0.85
Flt Protected 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3433 3610 7544 5948 1282
Flt Permitted 0.95 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3433 3610 7544 5948 1282
Peak-hour factor, PHF 0.94 0.94 0.98 0.98 0.99 0.99
Adj. Flow (vph) 490 1307 0 3134 2889 999
RTOR Reduction (vph) 0 1 0 0 11 0
Lane Group Flow (vph) 490 1306 0 3134 3188 689
Turn Type custom Free
Protected Phases 4 5 2 6
Permitted Phases 4 Free
Actuated Green, G (s) 22.4 54.5 109.6 73.5 140.0
Effective Green, g (s) 22.4 54.5 109.6 73.5 140.0
Actuated g/C Ratio 0.16 0.39 0.78 0.52 1.00
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 549 1508 5906 3123 1282
v/s Ratio Prot 0.14 c0.20 0.42 c0.54
v/s Ratio Perm 0.16 0.54
v/c Ratio 0.89 0.87 0.53 1.02 0.54
Uniform Delay, d1 57.6 39.4 5.6 33.2 0.0
Progression Factor 1.07 0.73 0.19 0.88 1.00
Incremental Delay, d2 11.1 3.5 0.0 18.6 1.1
Delay (s) 72.9 32.1 1.1 47.8 1.1
Level of Service E C A D A
Approach Delay (s) 43.2 1.1 39.5
Approach LOS D A D

Intersection Summary
HCM Average Control Delay 26.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 82.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
6: Center Ave & Beach Blvd PM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Lane Group EBL EBR NBT SBT SBR
Lane Group Flow (vph) 490 1307 3134 3199 689
v/c Ratio 0.89 0.87 0.53 1.02 0.54
Control Delay 74.5 31.6 1.1 47.7 1.3
Queue Delay 0.0 160.9 0.2 92.8 0.0
Total Delay 74.5 192.5 1.3 140.6 1.3
Queue Length 50th (ft) 242 332 41 ~487 0
Queue Length 95th (ft)m272 m393 m39 #491 9
Internal Link Dist (ft) 526 378 888
Turn Bay Length (ft) 240 190
Base Capacity (vph) 564 1532 5906 3134 1283
Starvation Cap Reductn 0 0 1588 0 0
Spillback Cap Reductn 0 569 0 547 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.87 1.36 0.73 1.24 0.54

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
7: Center Ave & I-405 SB Off-Ramp PM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 313 326 352 637 1364 259
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.91 0.91 0.94 1.00
Frt 1.00 1.00 0.93 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3149 1441 4990 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 3149 1441 4990 1583
Peak-hour factor, PHF 0.84 0.84 0.91 0.91 0.87 0.87
Adj. Flow (vph) 373 388 387 700 1568 298
RTOR Reduction (vph) 0 0 232 59 0 196
Lane Group Flow (vph) 373 388 505 291 1568 102
Turn Type Prot pm+ov Perm
Protected Phases 5 2 6 4 4
Permitted Phases 6 4
Actuated Green, G (s) 16.5 38.0 17.5 41.5 24.0 24.0
Effective Green, g (s) 16.5 38.0 17.5 41.5 24.0 24.0
Actuated g/C Ratio 0.24 0.54 0.25 0.59 0.34 0.34
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 417 1921 787 937 1711 543
v/s Ratio Prot c0.21 0.11 c0.16 0.11 c0.31
v/s Ratio Perm 0.10 0.06
v/c Ratio 0.89 0.20 0.64 0.31 0.92 0.19
Uniform Delay, d1 25.9 8.2 23.5 7.1 22.0 16.2
Progression Factor 1.00 1.00 1.20 1.33 1.00 1.00
Incremental Delay, d2 20.9 0.2 3.1 0.1 8.1 0.2
Delay (s) 46.8 8.5 31.2 9.6 30.2 16.3
Level of Service D A C A C B
Approach Delay (s) 27.3 24.2 28.0
Approach LOS C C C

Intersection Summary
HCM Average Control Delay 26.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 69.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
7: Center Ave & I-405 SB Off-Ramp PM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 373 388 737 350 1568 298
v/c Ratio 0.89 0.20 0.72 0.35 0.92 0.40
Control Delay 51.9 8.6 20.0 5.0 32.3 4.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 51.9 8.6 20.0 5.0 32.3 4.2
Queue Length 50th (ft) 154 41 166 73 225 0
Queue Length 95th (ft)#266 58 m203 m109 #297 42
Internal Link Dist (ft) 256 526 253
Turn Bay Length (ft)
Base Capacity (vph) 430 1921 1018 987 1711 739
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.87 0.20 0.72 0.35 0.92 0.40

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
9: Edinger Av & Beach Blvd PM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 488 1102 284 217 605 272 396 2311 612 683 2788 618
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.86 0.97 0.95 1.00 0.97 0.86 1.00 0.97 0.86 0.88
Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 6211 3433 3539 1583 3433 6408 1583 3433 6408 2787
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 6211 3433 3539 1583 3433 6408 1583 3433 6408 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.87 0.87 0.87 0.94 0.94 0.94 0.95 0.95 0.95
Adj. Flow (vph) 530 1198 309 249 695 313 421 2459 651 719 2935 651
RTOR Reduction (vph) 0 33 0 0 0 1 0 0 1 0 0 7
Lane Group Flow (vph) 530 1474 0 249 695 312 421 2459 650 719 2935 644
Turn Type Prot Prot pm+ov Prot pm+ov Prot pm+ov
Protected Phases 7 4 3 8 1 5 2 3 1 6 7
Permitted Phases 8 2 6
Actuated Green, G (s) 20.0 31.0 17.0 28.0 53.0 15.0 48.0 65.0 25.0 58.0 78.0
Effective Green, g (s) 20.0 32.0 17.0 29.0 53.0 15.0 50.0 65.0 25.0 60.0 78.0
Actuated g/C Ratio 0.14 0.23 0.12 0.21 0.38 0.11 0.36 0.46 0.18 0.43 0.56
Clearance Time (s) 4.0 5.0 4.0 5.0 4.0 4.0 6.0 4.0 4.0 6.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 490 1420 417 733 599 368 2289 735 613 2746 1632
v/s Ratio Prot c0.15 c0.24 0.07 0.20 0.09 0.12 c0.38 0.11 c0.21 c0.46 0.06
v/s Ratio Perm 0.10 0.30 0.17
v/c Ratio 1.08 1.04 0.60 0.95 0.52 1.14 1.07 0.88 1.17 1.07 0.39
Uniform Delay, d1 60.0 54.0 58.3 54.8 33.7 62.5 45.0 34.1 57.5 40.0 17.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.18 0.94 1.12
Incremental Delay, d2 64.5 34.3 2.3 21.2 0.8 92.1 42.4 12.2 84.0 34.1 0.1
Delay (s) 124.5 88.3 60.6 76.0 34.5 154.6 87.4 46.3 151.6 71.9 19.7
Level of Service F F E E C F F D F E B
Approach Delay (s) 97.7 62.6 87.8 77.3
Approach LOS F E F E

Intersection Summary
HCM Average Control Delay 82.7 HCM Level of Service F
HCM Volume to Capacity ratio 1.07
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 97.0% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
9: Edinger Av & Beach Blvd PM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 530 1507 249 695 313 421 2459 651 719 2935 651
v/c Ratio 1.08 1.04 0.60 0.95 0.51 1.14 1.07 0.86 1.17 1.07 0.39
Control Delay 119.6 84.5 64.8 77.3 21.7 146.2 85.2 35.4 140.3 70.7 16.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 105.3 0.7
Total Delay 119.6 84.5 64.8 77.3 21.7 146.2 85.2 35.4 140.3 176.0 17.0
Queue Length 50th (ft)~277 ~420 112 332 140 ~230 ~722 326 ~399 ~851 172
Queue Length 95th (ft)#394 #498 153 #427 193 #340 #791 #566m#430m#850 m171
Internal Link Dist (ft) 632 118 671 378
Turn Bay Length (ft) 340 115 600 310 325 230 180
Base Capacity (vph) 490 1452 417 733 612 368 2289 759 613 2746 1679
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 500 649
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.08 1.04 0.60 0.95 0.51 1.14 1.07 0.86 1.17 1.31 0.63

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 29 21 29 29 27 24 32 24 24 27

I‐405 PA/ED ‐ Year 2040 No Build Condition 
Beach Boulevard at I‐405 NB On‐Ramp (SB Beach Blvd)
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Time (Minutes)

AM PEAK HOUR

Arrival Rate

Discharge @ 900 vph/lane

Discharge @ 700 vph/lane

Discharge @ 500 vph/lane

R
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Arrival (veh/ln) 29 21 29 29 27 24 32 24 24 27

Discharge @ 900 vph/lane 90 90 90 90 90 90 90 90 90 90

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 700 vph/lane 70 70 70 70 70 70 70 70 70 70

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 500 vph/lane 50 50 50 50 50 50 50 50 50 50

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

301 1

(Total of 88% GP and 12% HOV)

Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/11/2010



Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 17 12 17 17 15 14 18 14 14 15

I‐405 PA/ED ‐ Year 2040 Project Condition 
Beach Boulevard at I‐405 NB On‐Ramp (SB Beach Blvd)
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Time (Minutes)

AM PEAK HOUR

Arrival Rate

Discharge @ 750 vph/lane

Discharge @ 650 vph/lane

Discharge @ 500 vph/lane

R
am

p
 M

e
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R
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e 

Arrival (veh/ln) 17 12 17 17 15 14 18 14 14 15

Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 650 vph/lane 65 65 65 65 65 65 65 65 65 65

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 500 vph/lane 50 50 50 50 50 50 50 50 50 50

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

301 2Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/11/2010



I‐405 PA/ED ‐ Year 2040 No Build Condition 
Beach Boulevard at I‐405 NB On‐Ramp (NB Beach Blvd)

Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 95 117 95 127 85 117 95 117 85 127

Discharge @ 900 vph/lane 90 90 90 90 90 90 90 90 90 90
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Time (Minutes)

PM PEAK HOUR

Arrival Rate

Discharge @ 900 vph/lane

Discharge @ 850 vph/lane

Discharge @ 800 vph/lane

R
am

p
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e
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Discharge @ 900 vph/lane 90 90 90 90 90 90 90 90 90 90

Max Queue (veh) 5 32 37 74 69 96 101 128 123 160

Discharge @ 850 vph/lane 85 85 85 85 85 85 85 85 85 85

Max Queue (veh) 10 42 52 94 94 126 136 168 168 210

Discharge @ 800 vph/lane 80 80 80 80 80 80 80 80 80 80

Max Queue (veh) 15 52 67 114 119 156 171 208 213 260

1061 1Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/11/2010



I‐405 PA/ED ‐ Year 2040 Project Condition 
Beach Boulevard at I‐405 NB On‐Ramp (NB Beach Blvd)

Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 48 58 48 64 42 58 48 58 42 64

Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75

48
58

48

64
58

48
42

64

0

200

400

600

800

1000

1200

1400

1600

1800

0

20

40

60

80

100

120

140

160

180

6 12 18 24 30 36 42 48N
u
m
b
e
r 
o
f 
V
eh

ic
le
s 
 (
1
/1
0
 o
f 
an

 H
o
u
r)
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PM PEAK HOUR

Arrival Rate

Discharge @ 750 vph/lane

Discharge @ 650 vph/lane

Discharge @ 500 vph/lane
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Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 650 vph/lane 65 65 65 65 65 65 65 65 65 65

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 500 vph/lane 50 50 50 50 50 50 50 50 50 50

Max Queue (veh) 0 8 6 20 12 20 18 26 18 32

1061 2Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/11/2010



I‐405 PA/ED ‐ Year 2040 No Build Condition 
Beach Boulevard at I‐405 SB On‐Ramp (SB Beach Blvd)

Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 57 52 52 52 62 38 43 43 43 33

Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75
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Arrival Rate

Discharge @ 750 vph/lane

Discharge @ 650 vph/lane

Discharge @ 500 vph/lane
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Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 650 vph/lane 65 65 65 65 65 65 65 65 65 65

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 500 vph/lane 50 50 50 50 50 50 50 50 50 50

Max Queue (veh) 7 9 11 13 25 13 6 0 0 0

950 2Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/11/2010



I‐405 PA/ED ‐ Year 2040 Project Condition 
Beach Boulevard at I‐405 SB On‐Ramp (SB Beach Blvd)

Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 57 52 52 52 62 38 43 43 43 33

Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75

57
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Arrival Rate

Discharge @ 750 vph/lane

Discharge @ 650 vph/lane

Discharge @ 500 vph/lane
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Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 650 vph/lane 65 65 65 65 65 65 65 65 65 65

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 500 vph/lane 50 50 50 50 50 50 50 50 50 50

Max Queue (veh) 7 9 11 13 25 13 6 0 0 0

950 2Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/11/2010



Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 53 48 58 53 58 53 58 48 53 48

I‐405 PA/ED ‐ Year 2040 No Build Condition 
Beach Boulevard at I‐405 SB On‐Ramp (EB Edinger Ave)
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Discharge @ 750 vph/lane

Discharge @ 650 vph/lane

Discharge @ 500 vph/lane
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Arrival (veh/ln) 53 48 58 53 58 53 58 48 53 48

Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 650 vph/lane 65 65 65 65 65 65 65 65 65 65

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 500 vph/lane 50 50 50 50 50 50 50 50 50 50

Max Queue (veh) 3 1 9 12 20 23 31 29 32 30

1059 2Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/11/2010



Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 53 48 58 53 58 53 58 48 53 48

I‐405 PA/ED ‐ Year 2040 Project Condition 
Beach Boulevard at I‐405 SB On‐Ramp (EB Edinger Ave)
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Discharge @ 650 vph/lane

Discharge @ 500 vph/lane
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Arrival (veh/ln) 53 48 58 53 58 53 58 48 53 48

Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 650 vph/lane 65 65 65 65 65 65 65 65 65 65

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 500 vph/lane 50 50 50 50 50 50 50 50 50 50

Max Queue (veh) 3 1 9 12 20 23 31 29 32 30

1059 2Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/11/2010



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Traffic Signal Warrant Worksheets 
 
 
 
 

 
 
 
 

 
 
 
 
 

 



Signal Warrant - Project Conditions (2020)
Beach Boulevard at I-405 NB Ramps

Study Name : Beach NB Off-Ramp 2020Signal Warrants - Summary

Major Street Approaches Minor Street Approaches

Northbound:   Beach Blvd
Number of Lanes: 2
Approach Speed: 0
Total Approach Volume: 6,360

Eastbound:   
Number of Lanes: 2

Total Approach Volume: 0

Southbound:   Beach Blvd
Number of Lanes: 2
Approach Speed: 0
Total Approach Volume: 5,972

Westbound:   I-405 NB Off-Ramp
Number of Lanes: 2

Total Approach Volume: 3,488

Warrant Summary (Urban values apply.)

 Warrant 1 - Eight Hour Vehicular Volumes  ............................................................................................ Not Evaluated

 Warrant 1A - Minimum Vehicular Volume  ......................................................................................... Not Evaluated

 Warrant 1B - Interruption of Continuous Traffic  .............................................................................. Not Evaluated

 Warrant 1 A&B - Combination of Warrants  ...................................................................................... Not Evaluated

 Warrant 2 - Four Hour Volumes  .............................................................................................................. Not Evaluated

 Warrant 3 - Peak Hour  ............................................................................................................................. Satisfied

 Warrant 3A - Peak Hour Delay  ........................................................................................................... Satisfied
Number of hours (8) volumes exceed minimum >= required (1). Delay data not evaluated.

 Warrant 3B - Peak Hour Volumes  ...................................................................................................... Satisfied
Volumes exceed minimums for at least one hour.

 Warrant 4 - Pedestrian Volumes  ............................................................................................................. Not Evaluated

 Warrant 5 - School Crossing  ................................................................................................................... Not Evaluated

 Warrant 6 - Coordinated Signal System  ................................................................................................. Not Satisfied
Nearest coordinated signal (920) is less than 1,000 feet away.

 Warrant 7 - Crash Experience  ................................................................................................................. Not Evaluated

 Warrant 8 - Roadway Network  ................................................................................................................ Not Evaluated



Signal Warrant - Project Conditions (2020)
Beach Boulevard at I-405 NB Ramps

Study Name : Beach NB Off-Ramp 2020Signal Warrants - Summary
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Peak Hour Warrant
Four Hour Warrant

[Urban,  2+ major lanes and 2+ minor lanes curves used]

716

Analysis of 8-Hour Volume Warrants:

Hour Major Higher Minor War-1A War-1B War-1A&B
Begin Total Vol Dir Major Crit Minor Crit Meets? Major Crit Minor Crit Meets? Major Crit Minor Crit Meets?
00:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
01:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
02:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
03:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
04:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
05:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
06:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
07:00 6,137 1,595 WB 600-Yes 200-Yes Both 900-Yes 100-Yes Both 720-Yes 160-Yes Both
08:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
09:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
10:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
11:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
12:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
13:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
14:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
15:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
16:00 6,195 1,893 WB 600-Yes 200-Yes Both 900-Yes 100-Yes Both 720-Yes 160-Yes Both
17:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
18:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
19:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
20:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
21:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
22:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
23:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Goldenwest St & Bolsa Ave Interchange 
Intersection Level of Service Analysis Worksheets
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Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

PM Peak Hour

Existing Condition (Year 2009) Arterial Interchange Analysis and Levels of Service

North/South Street
Agency(s)ID

Location

Traffic Control/

Comments
East/West Street

No. of 

Lanes

AM Peak Hour

Goldenwest Street & Bolsa Avenue Interchange

1 I‐405 NB On‐Ramp (from NB Goldenwest St) Goldenwest St Unsignalized Loop On‐Ramp Caltrans, Westminster 1 1500 752 0.50 ‐‐ ‐‐ 1500 788 0.53 ‐‐ ‐‐

2 Westminster Mall I‐405 SB Ramps Existing Traffic Signal Caltrans, Westminster ‐‐ ‐‐ ‐‐ 0.31 6.5 A ‐‐ ‐‐ 0.37 8.9 A

3 Westminster Mall Goldenwest St Existing Traffic Signal Caltrans, Westminster ‐‐ ‐‐ ‐‐ 0.65 9.3 A ‐‐ ‐‐ 0.61 10.5 B

4 Bolsa Ave Goldenwest St Existing Traffic Signal Huntington Beach, Westminster ‐‐ ‐‐ ‐‐ 0.68 36.0 D ‐‐ ‐‐ 0.95 49.4 D

5 Bolsa Ave I‐405 SB On‐Ramp (from EB Bolsa Ave) Unsignalized Loop On‐Ramp Caltrans, Westminster 1 1500 323 0.22 ‐‐ ‐‐ 1500 737 0.49 ‐‐ ‐‐

6 Bolsa Ave I‐405 SB Off‐Ramp (to EB Bolsa Ave) Stop‐Controlled Off‐Ramp Caltrans, Westminster ‐‐ ‐‐ ‐‐ 0.35 10.7 B ‐‐ ‐‐ 0.15 10.3 B

7 Bolsa Ave I‐405 NB Off‐Ramp (to WB Bolsa Ave) Unsignalized Loop Off‐Ramp Caltrans, Westminster 1 1500 799 0.53 ‐‐ ‐‐ 1500 702 0.47 ‐‐ ‐‐

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

Albert Grover and Associates  12/15/2010



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

No Build Condition (Year 2020) Arterial Interchange Analysis and Levels of Service

PM Peak Hour

East/West Street North/South Street
ID

Location

Traffic Control/

Comments
Agency(s)

No. of 

Lanes

AM Peak Hour

Goldenwest Street & Bolsa Avenue Interchange

1 I‐405 NB On‐Ramp (from NB Goldenwest St) Goldenwest St Unsignalized Loop On‐Ramp Caltrans, Westminster 1 1500 826 0.55 ‐‐ ‐‐ 1500 885 0.59 ‐‐ ‐‐

2 Westminster Mall I‐405 SB Ramps Existing Traffic Signal Caltrans, Westminster ‐‐ ‐‐ ‐‐ 0.36 6.9 A ‐‐ ‐‐ 0.40 9.9 A

3 Westminster Mall Goldenwest St Existing Traffic Signal Caltrans, Westminster ‐‐ ‐‐ ‐‐ 0.71 10.5 B ‐‐ ‐‐ 0.69 12.1 B

4 Bolsa Ave Goldenwest St Existing Traffic Signal Huntington Beach, Westminster ‐‐ ‐‐ ‐‐ 0.76 36.8 D ‐‐ ‐‐ 1.00 61.8 F*

5 Bolsa Ave I‐405 SB On‐Ramp (from EB Bolsa Ave) Unsignalized Loop On‐Ramp Caltrans, Westminster 1 1500 340 0.23 ‐‐ ‐‐ 1500 760 0.51 ‐‐ ‐‐

6 Bolsa Ave I‐405 SB Off‐Ramp (to EB Bolsa Ave) Stop‐Controlled Off‐Ramp Caltrans, Westminster ‐‐ ‐‐ ‐‐ 0.38 11.0 B ‐‐ ‐‐ 0.17 10.6 B

7 Bolsa Ave I‐405 NB Off‐Ramp (to WB Bolsa Ave) Unsignalized Loop Off‐Ramp Caltrans, Westminster 1 1500 866 0.58 ‐‐ ‐‐ 1500 769 0.51 ‐‐ ‐‐

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

3.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

Albert Grover and Associates  12/15/2010



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

Project Condition (Year 2020) Arterial Interchange Analysis and Levels of Service

ID

Location

Traffic Control/

Comments
Agency(s)

No. of 

Lanes

AM Peak Hour PM Peak Hour

East/West Street North/South Street

Goldenwest Street & Bolsa Avenue Interchange

1 I‐405 NB On‐Ramp (from NB Goldenwest St) Goldenwest St Unsignalized Loop On‐Ramp Caltrans, Westminster 1 1500 826 0.55 ‐‐ ‐‐ 1500 885 0.59 ‐‐ ‐‐

2 Westminster Mall I‐405 SB Ramps Existing Traffic Signal Caltrans, Westminster ‐‐ ‐‐ ‐‐ 0.36 7.0 A ‐‐ ‐‐ 0.40 9.7 A

3 Westminster Mall Goldenwest St Existing Traffic Signal Caltrans, Westminster ‐‐ ‐‐ ‐‐ 0.72 10.7 B ‐‐ ‐‐ 0.67 12.0 B

4 Bolsa Ave Goldenwest St Existing Traffic Signal Huntington Beach, Westminster ‐‐ ‐‐ ‐‐ 0.75 37.2 D ‐‐ ‐‐ 0.99 60.2 E

5 Bolsa Ave I‐405 SB On‐Ramp (from EB Bolsa Ave) Unsignalized Loop On‐Ramp Caltrans, Westminster 1 1500 340 0.23 ‐‐ ‐‐ 1500 760 0.51 ‐‐ ‐‐

6 Bolsa Ave I‐405 SB Off‐Ramp (to EB Bolsa Ave) Stop‐Controlled Off‐Ramp Caltrans, Westminster ‐‐ ‐‐ ‐‐ 0.38 11.0 B ‐‐ ‐‐ 0.17 10.5 B

7 Bolsa Ave I‐405 NB Off‐Ramp (to WB Bolsa Ave) Unsignalized Loop Off‐Ramp Caltrans, Westminster 1 1500 866 0.58 ‐‐ ‐‐ 1500 769 0.51 ‐‐ ‐‐

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

Albert Grover and Associates  12/15/2010



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

AM Peak Hour PM Peak Hour

Project Condition ‐ with Improvements (Year 2020) Arterial Interchange Analysis and Levels of Service

North/South Street
Agency(s)ID

Location

Traffic Control/

Comments
East/West Street

No. of 

Lanes

Goldenwest Street & Bolsa Avenue Interchange

1 I‐405 NB On‐Ramp (from NB Goldenwest St) Goldenwest St Unsignalized Loop On‐Ramp Caltrans, Westminster 1.5 3000 826 0.28 ‐‐ ‐‐ 3000 885 0.30 ‐‐ ‐‐

2 Westminster Mall I‐405 SB Ramps Existing Traffic Signal Caltrans, Westminster ‐‐ ‐‐ ‐‐ 0.36 7.1 A ‐‐ ‐‐ 0.40 9.6 A

3 Westminster Mall Goldenwest St Existing Traffic Signal Caltrans, Westminster ‐‐ ‐‐ ‐‐ 0.59 9.3 A ‐‐ ‐‐ 0.59 7.4 A

4 Bolsa Ave Goldenwest St Existing Traffic Signal Huntington Beach, Westminster ‐‐ ‐‐ ‐‐ 0.71 35.5 D ‐‐ ‐‐ 0.82 45.3 D

5 Bolsa Ave I‐405 SB On‐Ramp (from EB Bolsa Ave) Unsignalized Loop On‐Ramp Caltrans, Westminster 1.5 3000 340 0.11 ‐‐ ‐‐ 3000 760 0.25 ‐‐ ‐‐

6 Bolsa Ave I‐405 SB Off‐Ramp (to EB Bolsa Ave) Stop‐Controlled Off‐Ramp Caltrans, Westminster ‐‐ ‐‐ ‐‐ 0.35 10.4 B ‐‐ ‐‐ 0.15 10.1 B

7 Bolsa Ave I‐405 NB Off‐Ramp (to WB Bolsa Ave) Unsignalized Loop Off‐Ramp Caltrans, Westminster 1 1500 866 0.58 ‐‐ ‐‐ 1500 769 0.51 ‐‐ ‐‐

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

Albert Grover and Associates  03/29/2011



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

No Build Condition (Year 2040) Arterial Interchange Analysis and Levels of Service

PM Peak Hour

East/West Street North/South Street
ID

Location

Traffic Control/

Comments
Agency(s)

No. of 

Lanes

AM Peak Hour

Goldenwest Street & Bolsa Avenue Interchange

1 I‐405 NB On‐Ramp (from NB Goldenwest St) Goldenwest St Unsignalized Loop On‐Ramp Caltrans, Westminster 1 1500 873 0.58 ‐‐ ‐‐ 1500 947 0.63 ‐‐ ‐‐

2 Westminster Mall I‐405 SB Ramps Existing Traffic Signal Caltrans, Westminster ‐‐ ‐‐ ‐‐ 0.39 6.8 A ‐‐ ‐‐ 0.42 10.4 B

3 Westminster Mall Goldenwest St Existing Traffic Signal Caltrans, Westminster ‐‐ ‐‐ ‐‐ 0.76 11.7 B ‐‐ ‐‐ 0.75 13.2 B

4 Bolsa Ave Goldenwest St Existing Traffic Signal Huntington Beach, Westminster ‐‐ ‐‐ ‐‐ 0.80 38.2 D ‐‐ ‐‐ 1.04 72.0 F*

5 Bolsa Ave I‐405 SB On‐Ramp (from EB Bolsa Ave) Unsignalized Loop On‐Ramp Caltrans, Westminster 1 1500 351 0.23 ‐‐ ‐‐ 1500 774 0.52 ‐‐ ‐‐

6 Bolsa Ave I‐405 SB Off‐Ramp (to EB Bolsa Ave) Stop‐Controlled Off‐Ramp Caltrans, Westminster ‐‐ ‐‐ ‐‐ 0.40 11.3 B ‐‐ ‐‐ 0.18 10.7 B

7 Bolsa Ave I‐405 NB Off‐Ramp (to WB Bolsa Ave) Unsignalized Loop Off‐Ramp Caltrans, Westminster 1 1500 908 0.61 ‐‐ ‐‐ 1500 812 0.54 ‐‐ ‐‐

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

3.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

Albert Grover and Associates  03/30/2011



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

Project Condition (Year 2040) Arterial Interchange Analysis and Levels of Service

ID

Location

Traffic Control/

Comments
Agency(s)

No. of 

Lanes

AM Peak Hour PM Peak Hour

East/West Street North/South Street

Goldenwest Street & Bolsa Avenue Interchange

1 I‐405 NB On‐Ramp (from NB Goldenwest St) Goldenwest St Unsignalized Loop On‐Ramp Caltrans, Westminster 1 1500 873 0.58 ‐‐ ‐‐ 1500 947 0.63 ‐‐ ‐‐

2 Westminster Mall I‐405 SB Ramps Existing Traffic Signal Caltrans, Westminster ‐‐ ‐‐ ‐‐ 0.39 7.8 A ‐‐ ‐‐ 0.43 10.4 B

3 Westminster Mall Goldenwest St Existing Traffic Signal Caltrans, Westminster ‐‐ ‐‐ ‐‐ 0.81 13.2 B ‐‐ ‐‐ 0.79 12.8 B

4 Bolsa Ave Goldenwest St Existing Traffic Signal Huntington Beach, Westminster ‐‐ ‐‐ ‐‐ 0.84 39.7 D ‐‐ ‐‐ 1.13 85.6 F

5 Bolsa Ave I‐405 SB On‐Ramp (from EB Bolsa Ave) Unsignalized Loop On‐Ramp Caltrans, Westminster 1 1500 351 0.23 ‐‐ ‐‐ 1500 774 0.52 ‐‐ ‐‐

6 Bolsa Ave I‐405 SB Off‐Ramp (to EB Bolsa Ave) Stop‐Controlled Off‐Ramp Caltrans, Westminster ‐‐ ‐‐ ‐‐ 0.41 11.7 B ‐‐ ‐‐ 0.18 10.7 B

7 Bolsa Ave I‐405 NB Off‐Ramp (to WB Bolsa Ave) Unsignalized Loop Off‐Ramp Caltrans, Westminster 1 1500 908 0.61 ‐‐ ‐‐ 1500 812 0.54 ‐‐ ‐‐

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

Albert Grover and Associates  03/30/2011
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Project Condition ‐ with Improvements (Year 2040) Arterial Interchange Analysis and Levels of Service

North/South Street
Agency(s)ID

Location

Traffic Control/

Comments
East/West Street

No. of 

Lanes

Goldenwest Street & Bolsa Avenue Interchange

1 I‐405 NB On‐Ramp (from NB Goldenwest St) Goldenwest St Unsignalized Loop On‐Ramp Caltrans, Westminster 1.5 3000 873 0.29 ‐‐ ‐‐ 3000 947 0.32 ‐‐ ‐‐

2 Westminster Mall I‐405 SB Ramps Existing Traffic Signal Caltrans, Westminster ‐‐ ‐‐ ‐‐ 0.39 8.1 A ‐‐ ‐‐ 0.43 10.1 B

3 Westminster Mall Goldenwest St Existing Traffic Signal Caltrans, Westminster ‐‐ ‐‐ ‐‐ 0.69 11.1 B ‐‐ ‐‐ 0.69 10.2 B

4 Bolsa Ave Goldenwest St Existing Traffic Signal Huntington Beach, Westminster ‐‐ ‐‐ ‐‐ 0.74 37.5 D ‐‐ ‐‐ 0.99 59.3 E

5 Bolsa Ave I‐405 SB On‐Ramp (from EB Bolsa Ave) Unsignalized Loop On‐Ramp Caltrans, Westminster 1.5 3000 351 0.12 ‐‐ ‐‐ 3000 774 0.26 ‐‐ ‐‐

6 Bolsa Ave I‐405 SB Off‐Ramp (to EB Bolsa Ave) Stop‐Controlled Off‐Ramp Caltrans, Westminster ‐‐ ‐‐ ‐‐ 0.37 10.7 B ‐‐ ‐‐ 0.16 10.2 B

7 Bolsa Ave I‐405 NB Off‐Ramp (to WB Bolsa Ave) Unsignalized Loop Off‐Ramp Caltrans, Westminster 1 1500 908 0.61 ‐‐ ‐‐ 1500 812 0.54 ‐‐ ‐‐

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

Albert Grover and Associates  03/29/2011
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HCM Analysis & Queuing Existing Condition (Year 2009)
2: Westminster Mall & I-405 SB Ramps AM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 68 120 5 6 123 424 0 0 0 560 39 64
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00
Frt 1.00 0.99 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 0.96 1.00
Satd. Flow (prot) 1770 3519 3531 1583 1681 1696 1583
Flt Permitted 0.66 1.00 0.94 1.00 0.95 0.96 1.00
Satd. Flow (perm) 1226 3519 3323 1583 1681 1696 1583
Peak-hour factor, PHF 0.94 0.94 0.94 0.87 0.87 0.87 0.92 0.92 0.92 0.97 0.97 0.97
Adj. Flow (vph) 72 128 5 7 141 487 0 0 0 577 40 66
RTOR Reduction (vph) 0 4 0 0 0 0 0 0 0 0 0 17
Lane Group Flow (vph) 72 129 0 0 148 487 0 0 0 306 311 49
Turn Type Perm Perm Free Split Perm
Protected Phases 4 8 6 6
Permitted Phases 4 8 Free 6
Actuated Green, G (s) 7.9 7.9 7.9 60.0 44.1 44.1 44.1
Effective Green, g (s) 7.9 7.9 7.9 60.0 44.1 44.1 44.1
Actuated g/C Ratio 0.13 0.13 0.13 1.00 0.74 0.74 0.74
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 161 463 438 1583 1236 1247 1164
v/s Ratio Prot 0.04 0.18 0.18
v/s Ratio Perm 0.06 0.04 c0.31 0.03
v/c Ratio 0.45 0.28 0.34 0.31 0.25 0.25 0.04
Uniform Delay, d1 24.0 23.5 23.7 0.0 2.6 2.6 2.2
Progression Factor 1.00 1.00 0.75 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.0 0.3 0.4 0.4 0.5 0.5 0.1
Delay (s) 26.0 23.8 18.1 0.4 3.1 3.1 2.2
Level of Service C C B A A A A
Approach Delay (s) 24.6 4.5 0.0 3.0
Approach LOS C A A A

Intersection Summary
HCM Average Control Delay 6.5 HCM Level of Service A
HCM Volume to Capacity ratio 0.31
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 0.0
Intersection Capacity Utilization 33.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Condition (Year 2009)
2: Westminster Mall & I-405 SB Ramps AM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR SBL SBT SBR
Lane Group Flow (vph) 72 133 148 487 306 311 66
v/c Ratio 0.39 0.25 0.30 0.31 0.24 0.24 0.05
Control Delay 28.4 21.8 17.5 0.4 3.8 3.8 1.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 28.4 21.8 17.5 0.4 3.8 3.8 1.2
Queue Length 50th (ft) 24 22 25 0 29 30 0
Queue Length 95th (ft) 53 40 m25 0 72 72 9
Internal Link Dist (ft) 193 257 256
Turn Bay Length (ft) 100
Base Capacity (vph) 327 942 886 1583 1281 1292 1222
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.22 0.14 0.17 0.31 0.24 0.24 0.05

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Existing Condition (Year 2009)
3: Westminster Mall & Goldenwest St AM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 91 634 0 1368 764 513
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.91 0.95
Frt 0.88 0.85 1.00 0.94
Flt Protected 0.99 1.00 1.00 1.00
Satd. Flow (prot) 3158 1441 5085 3326
Flt Permitted 0.99 1.00 1.00 1.00
Satd. Flow (perm) 3158 1441 5085 3326
Peak-hour factor, PHF 0.80 0.80 0.94 0.94 0.96 0.96
Adj. Flow (vph) 114 792 0 1455 796 534
RTOR Reduction (vph) 96 96 0 0 161 0
Lane Group Flow (vph) 414 300 0 1455 1169 0
Turn Type Perm
Protected Phases 4 2 6
Permitted Phases 4
Actuated Green, G (s) 17.1 17.1 34.9 34.9
Effective Green, g (s) 17.1 17.1 34.9 34.9
Actuated g/C Ratio 0.29 0.29 0.58 0.58
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 900 411 2958 1935
v/s Ratio Prot 0.13 0.29 c0.35
v/s Ratio Perm c0.21
v/c Ratio 0.46 0.73 0.49 0.60
Uniform Delay, d1 17.7 19.4 7.4 8.1
Progression Factor 0.80 0.80 0.46 1.00
Incremental Delay, d2 0.4 6.5 0.5 1.4
Delay (s) 14.4 22.0 3.9 9.5
Level of Service B C A A
Approach Delay (s) 17.7 3.9 9.5
Approach LOS B A A

Intersection Summary
HCM Average Control Delay 9.3 HCM Level of Service A
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 70.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Condition (Year 2009)
3: Westminster Mall & Goldenwest St AM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Lane Group EBL EBR NBT SBT
Lane Group Flow (vph) 510 396 1455 1330
v/c Ratio 0.51 0.78 0.49 0.63
Control Delay 11.5 20.9 4.3 8.3
Queue Delay 0.0 0.0 0.1 0.1
Total Delay 11.5 21.0 4.3 8.4
Queue Length 50th (ft) 46 69 66 105
Queue Length 95th (ft) 48 79 82 193
Internal Link Dist (ft) 257 285 486
Turn Bay Length (ft)
Base Capacity (vph) 1244 613 2958 2097
Starvation Cap Reductn 0 2 375 0
Spillback Cap Reductn 2 3 0 95
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.41 0.65 0.56 0.66

Intersection Summary



HCM Analysis & Queuing Existing Condition (Year 2009)
4: Bolsa Av & Goldenwest St AM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 105 547 73 247 1159 304 69 953 259 103 1053 76
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 1.00 0.97 0.91 1.00 0.97 0.91 1.00 0.91
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.97 1.00 0.99
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3433 5085 1583 3433 5085 1583 3433 4922 1770 5034
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3433 5085 1583 3433 5085 1583 3433 4922 1770 5034
Peak-hour factor, PHF 0.75 0.75 0.75 0.95 0.95 0.95 0.95 0.95 0.95 0.87 0.87 0.87
Adj. Flow (vph) 140 729 97 260 1220 320 73 1003 273 118 1210 87
RTOR Reduction (vph) 0 0 64 0 0 20 0 40 0 0 6 0
Lane Group Flow (vph) 140 729 33 260 1220 300 73 1236 0 118 1291 0
Turn Type Prot Perm Prot pm+ov Prot Prot
Protected Phases 7 4 3 8 1 5 2 1 6
Permitted Phases 4 8
Actuated Green, G (s) 8.7 30.4 30.4 13.5 35.2 51.0 6.2 44.3 15.8 53.9
Effective Green, g (s) 8.7 30.4 30.4 13.5 35.2 51.0 6.2 44.3 15.8 53.9
Actuated g/C Ratio 0.07 0.25 0.25 0.11 0.29 0.42 0.05 0.37 0.13 0.45
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 249 1288 401 386 1492 673 177 1817 233 2261
v/s Ratio Prot 0.04 0.14 c0.08 c0.24 0.06 0.02 c0.25 0.07 c0.26
v/s Ratio Perm 0.02 0.13
v/c Ratio 0.56 0.57 0.08 0.67 0.82 0.45 0.41 0.68 0.51 0.57
Uniform Delay, d1 53.8 39.0 34.2 51.1 39.4 24.5 55.1 31.9 48.5 24.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.93
Incremental Delay, d2 2.9 0.6 0.1 4.6 3.6 0.5 1.6 2.1 1.4 0.9
Delay (s) 56.7 39.6 34.2 55.7 43.0 24.9 56.7 34.0 47.3 23.7
Level of Service E D C E D C E C D C
Approach Delay (s) 41.6 41.6 35.2 25.7
Approach LOS D D D C

Intersection Summary
HCM Average Control Delay 36.0 HCM Level of Service D
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 69.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Condition (Year 2009)
4: Bolsa Av & Goldenwest St AM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 140 729 97 260 1220 320 73 1276 118 1297
v/c Ratio 0.56 0.57 0.21 0.67 0.82 0.47 0.35 0.67 0.53 0.56
Control Delay 63.0 40.9 10.1 60.0 44.4 16.7 58.4 32.3 54.7 24.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7
Total Delay 63.0 40.9 10.1 60.0 44.4 16.7 58.4 32.3 54.7 24.8
Queue Length 50th (ft) 54 180 6 100 318 112 28 290 87 275
Queue Length 95th (ft) 73 177 32 144 367 166 53 354 m133 306
Internal Link Dist (ft) 195 63 292 285
Turn Bay Length (ft) 190 120 120 120 240
Base Capacity (vph) 257 1356 485 429 1610 683 229 1891 221 2302
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 590
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.54 0.54 0.20 0.61 0.76 0.47 0.32 0.67 0.53 0.76

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Existing Condition (Year 2009)
6: Bolsa Av & I-405 SB Off-Ramp AM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 586 0 0 1710 0 312
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 637 0 0 1859 0 339
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 404
pX, platoon unblocked 0.89 0.89 0.89
vC, conflicting volume 637 1257 318
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 350 1045 0
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 65
cM capacity (veh/h) 1075 200 967

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1
Volume Total 318 318 620 620 620 339
Volume Left 0 0 0 0 0 0
Volume Right 0 0 0 0 0 339
cSH 1700 1700 1700 1700 1700 967
Volume to Capacity 0.19 0.19 0.36 0.36 0.36 0.35
Queue Length 95th (ft) 0 0 0 0 0 40
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 10.7
Lane LOS B
Approach Delay (s) 0.0 0.0 10.7
Approach LOS B

Intersection Summary
Average Delay 1.3
Intersection Capacity Utilization 42.2% ICU Level of Service A
Analysis Period (min) 15
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HCM Analysis & Queuing Existing Conditions (Year 2009)
2: Westminster Mall & I-405 SB Ramps PM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 137 191 12 21 130 279 0 0 0 535 59 178
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00
Frt 1.00 0.99 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.99 1.00 0.95 0.96 1.00
Satd. Flow (prot) 1770 3507 3515 1583 1681 1701 1583
Flt Permitted 0.65 1.00 0.90 1.00 0.95 0.96 1.00
Satd. Flow (perm) 1204 3507 3176 1583 1681 1701 1583
Peak-hour factor, PHF 0.87 0.87 0.87 0.90 0.90 0.90 0.92 0.92 0.92 0.94 0.94 0.94
Adj. Flow (vph) 157 220 14 23 144 310 0 0 0 569 63 189
RTOR Reduction (vph) 0 9 0 0 0 0 0 0 0 0 0 67
Lane Group Flow (vph) 157 225 0 0 167 310 0 0 0 313 319 122
Turn Type Perm Perm Free Split Perm
Protected Phases 4 8 6 6
Permitted Phases 4 8 Free 6
Actuated Green, G (s) 13.3 13.3 13.3 60.0 38.7 38.7 38.7
Effective Green, g (s) 13.3 13.3 13.3 60.0 38.7 38.7 38.7
Actuated g/C Ratio 0.22 0.22 0.22 1.00 0.64 0.64 0.64
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 267 777 704 1583 1084 1097 1021
v/s Ratio Prot 0.06 0.19 c0.19
v/s Ratio Perm c0.13 0.05 0.20 0.08
v/c Ratio 0.59 0.29 0.24 0.20 0.29 0.29 0.12
Uniform Delay, d1 20.9 19.4 19.2 0.0 4.6 4.7 4.1
Progression Factor 1.00 1.00 0.75 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.3 0.2 0.2 0.2 0.7 0.7 0.2
Delay (s) 24.2 19.6 14.6 0.2 5.3 5.3 4.3
Level of Service C B B A A A A
Approach Delay (s) 21.5 5.3 0.0 5.1
Approach LOS C A A A

Intersection Summary
HCM Average Control Delay 8.9 HCM Level of Service A
HCM Volume to Capacity ratio 0.37
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 38.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Conditions (Year 2009)
2: Westminster Mall & I-405 SB Ramps PM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR SBL SBT SBR
Lane Group Flow (vph) 157 234 167 310 313 319 189
v/c Ratio 0.59 0.30 0.24 0.20 0.29 0.29 0.17
Control Delay 29.0 18.1 14.0 0.2 6.6 6.6 1.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 29.0 18.1 14.0 0.2 6.6 6.6 1.7
Queue Length 50th (ft) 51 35 17 0 42 43 0
Queue Length 95th (ft) 85 50 m16 0 108 110 23
Internal Link Dist (ft) 193 257 256
Turn Bay Length (ft) 100
Base Capacity (vph) 461 1352 1217 1583 1085 1098 1089
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.34 0.17 0.14 0.20 0.29 0.29 0.17

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Existing Conditions (Year 2009)
3: Westminster Mall & Goldenwest St PM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 169 597 0 1807 707 386
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.91 0.95
Frt 0.90 0.85 1.00 0.95
Flt Protected 0.98 1.00 1.00 1.00
Satd. Flow (prot) 3210 1441 5085 3352
Flt Permitted 0.98 1.00 1.00 1.00
Satd. Flow (perm) 3210 1441 5085 3352
Peak-hour factor, PHF 0.89 0.89 0.95 0.95 0.88 0.88
Adj. Flow (vph) 190 671 0 1902 803 439
RTOR Reduction (vph) 114 114 0 0 99 0
Lane Group Flow (vph) 412 221 0 1902 1143 0
Turn Type Perm
Protected Phases 4 2 6
Permitted Phases 4
Actuated Green, G (s) 14.6 14.6 37.4 37.4
Effective Green, g (s) 14.6 14.6 37.4 37.4
Actuated g/C Ratio 0.24 0.24 0.62 0.62
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 781 351 3170 2089
v/s Ratio Prot 0.13 c0.37 0.34
v/s Ratio Perm c0.15
v/c Ratio 0.53 0.63 0.60 0.55
Uniform Delay, d1 19.7 20.3 6.8 6.5
Progression Factor 0.86 0.86 1.20 1.00
Incremental Delay, d2 0.6 3.5 0.5 1.0
Delay (s) 17.5 20.8 8.7 7.5
Level of Service B C A A
Approach Delay (s) 18.8 8.7 7.5
Approach LOS B A A

Intersection Summary
HCM Average Control Delay 10.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 63.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Conditions (Year 2009)
3: Westminster Mall & Goldenwest St PM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Lane Group EBL EBR NBT SBT
Lane Group Flow (vph) 526 335 1902 1242
v/c Ratio 0.59 0.72 0.60 0.57
Control Delay 14.1 18.1 9.6 7.1
Queue Delay 0.0 0.2 0.2 0.1
Total Delay 14.1 18.2 9.8 7.2
Queue Length 50th (ft) 67 73 196 85
Queue Length 95th (ft) 51 62 239 167
Internal Link Dist (ft) 257 285 486
Turn Bay Length (ft)
Base Capacity (vph) 1170 581 3168 2187
Starvation Cap Reductn 0 0 465 0
Spillback Cap Reductn 22 21 0 185
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.46 0.60 0.70 0.62

Intersection Summary



HCM Analysis & Queuing Existing Conditions (Year 2009)
4: Bolsa Av & Goldenwest St PM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 180 1290 131 498 750 440 200 1107 326 125 1052 88
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 1.00 0.97 0.91 1.00 0.97 0.91 1.00 0.91
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.97 1.00 0.99
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3433 5085 1583 3433 5085 1583 3433 4912 1770 5026
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3433 5085 1583 3433 5085 1583 3433 4912 1770 5026
Peak-hour factor, PHF 0.89 0.89 0.89 0.92 0.92 0.92 0.94 0.94 0.94 0.90 0.90 0.90
Adj. Flow (vph) 202 1449 147 541 815 478 213 1178 347 139 1169 98
RTOR Reduction (vph) 0 0 48 0 0 14 0 44 0 0 8 0
Lane Group Flow (vph) 202 1449 99 541 815 464 213 1481 0 139 1259 0
Turn Type Prot Perm Prot pm+ov Prot Prot
Protected Phases 7 4 3 8 1 5 2 1 6
Permitted Phases 4 8
Actuated Green, G (s) 11.2 35.0 35.0 19.0 42.8 52.8 9.9 40.0 10.0 40.1
Effective Green, g (s) 11.2 35.0 35.0 19.0 42.8 52.8 9.9 40.0 10.0 40.1
Actuated g/C Ratio 0.09 0.29 0.29 0.16 0.36 0.44 0.08 0.33 0.08 0.33
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 320 1483 462 544 1814 697 283 1637 148 1680
v/s Ratio Prot 0.06 c0.28 c0.16 0.16 0.06 0.06 c0.30 c0.08 0.25
v/s Ratio Perm 0.06 0.24
v/c Ratio 0.63 0.98 0.21 0.99 0.45 0.67 0.75 0.90 0.94 0.75
Uniform Delay, d1 52.4 42.1 32.1 50.4 29.6 26.6 53.9 38.2 54.7 35.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.96
Incremental Delay, d2 4.0 18.0 0.2 37.0 0.2 2.4 10.8 8.7 50.1 2.7
Delay (s) 56.4 60.1 32.3 87.4 29.7 29.0 64.6 46.9 103.3 36.6
Level of Service E E C F C C E D F D
Approach Delay (s) 57.4 46.6 49.0 43.2
Approach LOS E D D D

Intersection Summary
HCM Average Control Delay 49.4 HCM Level of Service D
HCM Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 88.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Conditions (Year 2009)
4: Bolsa Av & Goldenwest St PM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 202 1449 147 541 815 478 213 1525 139 1267
v/c Ratio 0.63 0.98 0.29 0.99 0.45 0.67 0.75 0.91 0.94 0.75
Control Delay 61.7 60.8 19.3 87.9 30.7 26.0 70.9 45.5 107.8 36.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.4
Total Delay 61.7 60.8 19.3 87.9 30.7 26.0 70.9 45.5 107.8 41.0
Queue Length 50th (ft) 78 406 46 218 177 188 84 396 113 308
Queue Length 95th (ft) 117 #504 99 #336 217 296 #138 #467 #238 352
Internal Link Dist (ft) 195 63 292 285
Turn Bay Length (ft) 190 120 120 120 240
Base Capacity (vph) 343 1483 510 544 1815 711 286 1681 148 1687
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 342
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.59 0.98 0.29 0.99 0.45 0.67 0.74 0.91 0.94 0.94

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Analysis & Queuing Existing Conditions (Year 2009)
6: Bolsa Av & I-405 SB Off-Ramp PM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 1004 0 0 1688 0 112
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 1091 0 0 1835 0 122
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 404
pX, platoon unblocked 0.73 0.73 0.73
vC, conflicting volume 1091 1703 546
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 399 1232 0
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 85
cM capacity (veh/h) 849 124 796

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1
Volume Total 546 546 612 612 612 122
Volume Left 0 0 0 0 0 0
Volume Right 0 0 0 0 0 122
cSH 1700 1700 1700 1700 1700 796
Volume to Capacity 0.32 0.32 0.36 0.36 0.36 0.15
Queue Length 95th (ft) 0 0 0 0 0 13
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 10.3
Lane LOS B
Approach Delay (s) 0.0 0.0 10.3
Approach LOS B

Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 49.0% ICU Level of Service A
Analysis Period (min) 15
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HCM Analysis & Queuing No Build Condition (Year 2020)
2: Westminster Mall & I-405 SB Ramps AM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 73 184 6 7 124 490 0 0 0 591 40 77
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00
Frt 1.00 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 0.96 1.00
Satd. Flow (prot) 1770 3523 3530 1583 1681 1695 1583
Flt Permitted 0.66 1.00 0.94 1.00 0.95 0.96 1.00
Satd. Flow (perm) 1222 3523 3309 1583 1681 1695 1583
Peak-hour factor, PHF 0.94 0.94 0.94 0.87 0.87 0.87 0.92 0.92 0.92 0.97 0.97 0.97
Adj. Flow (vph) 78 196 6 8 143 563 0 0 0 609 41 79
RTOR Reduction (vph) 0 4 0 0 0 0 0 0 0 0 0 23
Lane Group Flow (vph) 78 198 0 0 151 563 0 0 0 323 327 56
Turn Type Perm Perm Free Split Perm
Protected Phases 4 8 6 6
Permitted Phases 4 8 Free 6
Actuated Green, G (s) 9.5 9.5 9.5 60.0 42.5 42.5 42.5
Effective Green, g (s) 9.5 9.5 9.5 60.0 42.5 42.5 42.5
Actuated g/C Ratio 0.16 0.16 0.16 1.00 0.71 0.71 0.71
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 193 558 524 1583 1191 1201 1121
v/s Ratio Prot 0.06 0.19 0.19
v/s Ratio Perm 0.06 0.05 c0.36 0.04
v/c Ratio 0.40 0.35 0.29 0.36 0.27 0.27 0.05
Uniform Delay, d1 22.7 22.5 22.3 0.0 3.2 3.2 2.6
Progression Factor 1.00 1.00 0.70 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.4 0.4 0.2 0.5 0.6 0.6 0.1
Delay (s) 24.1 22.9 15.9 0.5 3.7 3.7 2.7
Level of Service C C B A A A A
Approach Delay (s) 23.2 3.7 0.0 3.6
Approach LOS C A A A

Intersection Summary
HCM Average Control Delay 6.9 HCM Level of Service A
HCM Volume to Capacity ratio 0.36
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 0.0
Intersection Capacity Utilization 36.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2020)
2: Westminster Mall & I-405 SB Ramps AM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR SBL SBT SBR
Lane Group Flow (vph) 78 202 151 563 323 327 79
v/c Ratio 0.40 0.36 0.29 0.36 0.27 0.27 0.07
Control Delay 28.2 23.1 16.2 0.5 4.3 4.3 1.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 28.2 23.1 16.2 0.5 4.3 4.3 1.3
Queue Length 50th (ft) 26 34 24 0 32 32 0
Queue Length 95th (ft) 57 55 m24 0 78 80 11
Internal Link Dist (ft) 193 257 256
Turn Bay Length (ft) 95
Base Capacity (vph) 326 944 882 1583 1192 1202 1145
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.24 0.21 0.17 0.36 0.27 0.27 0.07

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing No Build Condition (Year 2020)
3: Westminster Mall & Goldenwest St AM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 95 680 0 1453 796 621
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.91 0.95
Frt 0.88 0.85 1.00 0.93
Flt Protected 0.99 1.00 1.00 1.00
Satd. Flow (prot) 3156 1441 5085 3307
Flt Permitted 0.99 1.00 1.00 1.00
Satd. Flow (perm) 3156 1441 5085 3307
Peak-hour factor, PHF 0.80 0.80 0.94 0.94 0.96 0.96
Adj. Flow (vph) 119 850 0 1546 829 647
RTOR Reduction (vph) 93 93 0 0 208 0
Lane Group Flow (vph) 451 332 0 1546 1268 0
Turn Type Perm
Protected Phases 4 2 6
Permitted Phases 4
Actuated Green, G (s) 17.6 17.6 34.4 34.4
Effective Green, g (s) 17.6 17.6 34.4 34.4
Actuated g/C Ratio 0.29 0.29 0.57 0.57
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 926 423 2915 1896
v/s Ratio Prot 0.14 0.30 c0.38
v/s Ratio Perm c0.23
v/c Ratio 0.49 0.79 0.53 0.67
Uniform Delay, d1 17.5 19.5 7.8 8.9
Progression Factor 0.79 0.79 0.60 1.00
Incremental Delay, d2 0.4 9.2 0.5 1.9
Delay (s) 14.2 24.6 5.2 10.8
Level of Service B C A B
Approach Delay (s) 18.8 5.2 10.8
Approach LOS B A B

Intersection Summary
HCM Average Control Delay 10.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 76.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2020)
3: Westminster Mall & Goldenwest St AM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Lane Group EBL EBR NBT SBT
Lane Group Flow (vph) 544 425 1546 1476
v/c Ratio 0.53 0.82 0.53 0.70
Control Delay 11.9 24.8 5.6 8.8
Queue Delay 0.0 0.4 0.1 1.8
Total Delay 11.9 25.2 5.7 10.6
Queue Length 50th (ft) 52 80 105 126
Queue Length 95th (ft) 61 104 133 209
Internal Link Dist (ft) 257 285 486
Turn Bay Length (ft)
Base Capacity (vph) 1190 590 2912 2101
Starvation Cap Reductn 0 2 329 0
Spillback Cap Reductn 15 20 0 435
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.46 0.75 0.60 0.89

Intersection Summary



HCM Analysis & Queuing No Build Condition (Year 2020)
4: Bolsa Av & Goldenwest St AM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 110 585 82 264 1273 326 76 1017 281 105 1293 78
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 1.00 0.97 0.91 1.00 0.97 0.91 1.00 0.91
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.97 1.00 0.99
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3433 5085 1583 3433 5085 1583 3433 4920 1770 5042
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3433 5085 1583 3433 5085 1583 3433 4920 1770 5042
Peak-hour factor, PHF 0.75 0.75 0.75 0.95 0.95 0.95 0.95 0.95 0.95 0.87 0.87 0.87
Adj. Flow (vph) 147 780 109 278 1340 343 80 1071 296 121 1486 90
RTOR Reduction (vph) 0 0 65 0 0 15 0 41 0 0 5 0
Lane Group Flow (vph) 147 780 44 278 1340 328 80 1326 0 121 1571 0
Turn Type Prot Perm Prot pm+ov Prot Prot
Protected Phases 7 4 3 8 1 5 2 1 6
Permitted Phases 4 8
Actuated Green, G (s) 7.9 30.7 30.7 14.6 37.4 51.3 6.3 44.8 13.9 52.4
Effective Green, g (s) 7.9 30.7 30.7 14.6 37.4 51.3 6.3 44.8 13.9 52.4
Actuated g/C Ratio 0.07 0.26 0.26 0.12 0.31 0.43 0.05 0.37 0.12 0.44
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 226 1301 405 418 1585 677 180 1837 205 2202
v/s Ratio Prot 0.04 0.15 c0.08 c0.26 0.06 0.02 c0.27 0.07 c0.31
v/s Ratio Perm 0.03 0.15
v/c Ratio 0.65 0.60 0.11 0.67 0.85 0.48 0.44 0.72 0.59 0.71
Uniform Delay, d1 54.7 39.2 34.2 50.4 38.6 24.8 55.2 32.3 50.3 27.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.92
Incremental Delay, d2 6.5 0.8 0.1 4.0 4.3 0.5 1.7 2.5 3.5 1.5
Delay (s) 61.2 40.0 34.3 54.3 42.9 25.3 56.9 34.7 51.2 27.0
Level of Service E D C D D C E C D C
Approach Delay (s) 42.4 41.5 36.0 28.7
Approach LOS D D D C

Intersection Summary
HCM Average Control Delay 36.8 HCM Level of Service D
HCM Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 73.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2020)
4: Bolsa Av & Goldenwest St AM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 147 780 109 278 1340 343 80 1367 121 1576
v/c Ratio 0.65 0.60 0.23 0.67 0.85 0.50 0.37 0.71 0.63 0.70
Control Delay 68.5 41.5 11.9 58.4 44.4 19.2 59.0 32.8 60.8 27.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.5
Total Delay 68.5 41.5 11.9 58.4 44.4 19.2 59.0 32.8 60.8 28.7
Queue Length 50th (ft) 58 191 12 107 347 128 30 319 92 354
Queue Length 95th (ft) 77 194 39 150 406 193 57 376 m134 390
Internal Link Dist (ft) 195 63 292 285
Turn Bay Length (ft) 190 120 120 120 120
Base Capacity (vph) 229 1302 471 486 1653 680 229 1917 192 2242
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 441
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.64 0.60 0.23 0.57 0.81 0.50 0.35 0.71 0.63 0.88

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing No Build Condition (Year 2020)
6: Bolsa Av & I-405 SB Off-Ramp AM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 631 0 0 1863 0 333
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 686 0 0 2025 0 362
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 404
pX, platoon unblocked 0.88 0.88 0.88
vC, conflicting volume 686 1361 343
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 374 1140 0
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 62
cM capacity (veh/h) 1041 171 955

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1
Volume Total 343 343 675 675 675 362
Volume Left 0 0 0 0 0 0
Volume Right 0 0 0 0 0 362
cSH 1700 1700 1700 1700 1700 955
Volume to Capacity 0.20 0.20 0.40 0.40 0.40 0.38
Queue Length 95th (ft) 0 0 0 0 0 45
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 11.0
Lane LOS B
Approach Delay (s) 0.0 0.0 11.0
Approach LOS B

Intersection Summary
Average Delay 1.3
Intersection Capacity Utilization 44.7% ICU Level of Service A
Analysis Period (min) 15
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HCM Analysis & Queuing No Build Condition (Year 2020)
2: Westminster Mall & I-405 SB Ramps PM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 150 294 14 25 143 301 0 0 0 562 63 199
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00
Frt 1.00 0.99 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.99 1.00 0.95 0.96 1.00
Satd. Flow (prot) 1770 3515 3513 1583 1681 1701 1583
Flt Permitted 0.63 1.00 0.87 1.00 0.95 0.96 1.00
Satd. Flow (perm) 1181 3515 3093 1583 1681 1701 1583
Peak-hour factor, PHF 0.87 0.87 0.87 0.90 0.90 0.90 0.92 0.92 0.92 0.94 0.94 0.94
Adj. Flow (vph) 172 338 16 28 159 334 0 0 0 598 67 212
RTOR Reduction (vph) 0 7 0 0 0 0 0 0 0 0 0 79
Lane Group Flow (vph) 172 347 0 0 187 334 0 0 0 329 336 133
Turn Type Perm Perm Free Split Perm
Protected Phases 4 8 6 6
Permitted Phases 4 8 Free 6
Actuated Green, G (s) 14.4 14.4 14.4 60.0 37.6 37.6 37.6
Effective Green, g (s) 14.4 14.4 14.4 60.0 37.6 37.6 37.6
Actuated g/C Ratio 0.24 0.24 0.24 1.00 0.63 0.63 0.63
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 283 844 742 1583 1053 1066 992
v/s Ratio Prot 0.10 0.20 c0.20
v/s Ratio Perm c0.15 0.06 0.21 0.08
v/c Ratio 0.61 0.41 0.25 0.21 0.31 0.32 0.13
Uniform Delay, d1 20.3 19.2 18.4 0.0 5.2 5.2 4.6
Progression Factor 1.00 1.00 0.86 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.7 0.3 0.1 0.2 0.8 0.8 0.3
Delay (s) 24.0 19.6 16.0 0.2 6.0 6.0 4.8
Level of Service C B B A A A A
Approach Delay (s) 21.0 5.9 0.0 5.7
Approach LOS C A A A

Intersection Summary
HCM Average Control Delay 9.9 HCM Level of Service A
HCM Volume to Capacity ratio 0.40
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 40.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2020)
2: Westminster Mall & I-405 SB Ramps PM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR SBL SBT SBR
Lane Group Flow (vph) 172 354 187 334 329 336 212
v/c Ratio 0.61 0.42 0.25 0.21 0.31 0.31 0.20
Control Delay 28.4 19.2 15.2 0.2 7.4 7.4 1.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 28.4 19.2 15.2 0.2 7.4 7.4 1.8
Queue Length 50th (ft) 56 55 28 0 48 49 0
Queue Length 95th (ft) 90 71 m53 0 122 124 26
Internal Link Dist (ft) 193 257 256
Turn Bay Length (ft) 95
Base Capacity (vph) 453 1353 1186 1583 1054 1067 1071
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.38 0.26 0.16 0.21 0.31 0.31 0.20

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing No Build Condition (Year 2020)
3: Westminster Mall & Goldenwest St PM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 181 675 0 1952 739 469
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.91 0.95
Frt 0.90 0.85 1.00 0.94
Flt Protected 0.98 1.00 1.00 1.00
Satd. Flow (prot) 3205 1441 5085 3333
Flt Permitted 0.98 1.00 1.00 1.00
Satd. Flow (perm) 3205 1441 5085 3333
Peak-hour factor, PHF 0.89 0.89 0.95 0.95 0.88 0.88
Adj. Flow (vph) 203 758 0 2055 840 533
RTOR Reduction (vph) 100 100 0 0 145 0
Lane Group Flow (vph) 482 279 0 2055 1228 0
Turn Type Perm
Protected Phases 4 2 6
Permitted Phases 4
Actuated Green, G (s) 16.1 16.1 35.9 35.9
Effective Green, g (s) 16.1 16.1 35.9 35.9
Actuated g/C Ratio 0.27 0.27 0.60 0.60
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 860 387 3043 1994
v/s Ratio Prot 0.15 c0.40 0.37
v/s Ratio Perm c0.19
v/c Ratio 0.56 0.72 0.68 0.62
Uniform Delay, d1 18.9 19.9 8.1 7.7
Progression Factor 0.96 0.98 1.13 1.00
Incremental Delay, d2 0.8 6.3 0.5 1.4
Delay (s) 19.0 25.8 9.7 9.1
Level of Service B C A A
Approach Delay (s) 21.7 9.7 9.1
Approach LOS C A A

Intersection Summary
HCM Average Control Delay 12.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 70.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2020)
3: Westminster Mall & Goldenwest St PM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Lane Group EBL EBR NBT SBT
Lane Group Flow (vph) 582 379 2055 1373
v/c Ratio 0.60 0.78 0.68 0.64
Control Delay 16.0 23.2 10.6 8.0
Queue Delay 0.0 0.3 0.4 0.8
Total Delay 16.0 23.5 11.0 8.8
Queue Length 50th (ft) 60 69 210 111
Queue Length 95th (ft) 94 202 m243 183
Internal Link Dist (ft) 257 285 486
Turn Bay Length (ft)
Base Capacity (vph) 1159 572 3039 2138
Starvation Cap Reductn 0 8 444 0
Spillback Cap Reductn 13 19 0 421
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.51 0.69 0.79 0.80

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing No Build Condition (Year 2020)
4: Bolsa Av & Goldenwest St PM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 227 1427 138 512 812 481 217 1244 349 131 1190 93
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 1.00 0.97 0.91 1.00 0.97 0.91 1.00 0.91
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.97 1.00 0.99
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3433 5085 1583 3433 5085 1583 3433 4918 1770 5030
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3433 5085 1583 3433 5085 1583 3433 4918 1770 5030
Peak-hour factor, PHF 0.89 0.89 0.89 0.92 0.92 0.92 0.94 0.94 0.94 0.90 0.90 0.90
Adj. Flow (vph) 255 1603 155 557 883 523 231 1323 371 146 1322 103
RTOR Reduction (vph) 0 0 46 0 0 14 0 42 0 0 7 0
Lane Group Flow (vph) 255 1603 109 557 883 509 231 1652 0 146 1418 0
Turn Type Prot Perm Prot pm+ov Prot Prot
Protected Phases 7 4 3 8 1 5 2 1 6
Permitted Phases 4 8
Actuated Green, G (s) 13.4 35.0 35.0 18.0 39.6 49.6 10.8 41.0 10.0 40.2
Effective Green, g (s) 13.4 35.0 35.0 18.0 39.6 49.6 10.8 41.0 10.0 40.2
Actuated g/C Ratio 0.11 0.29 0.29 0.15 0.33 0.41 0.09 0.34 0.08 0.34
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 383 1483 462 515 1678 654 309 1680 148 1685
v/s Ratio Prot 0.07 c0.32 c0.16 0.17 0.06 0.07 c0.34 0.08 c0.28
v/s Ratio Perm 0.07 0.26
v/c Ratio 0.67 1.08 0.24 1.08 0.53 0.78 0.75 0.98 0.99 0.84
Uniform Delay, d1 51.2 42.5 32.3 51.0 32.6 30.4 53.3 39.2 54.9 36.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.95
Incremental Delay, d2 4.3 48.6 0.3 63.5 0.3 5.8 9.5 18.3 61.3 4.2
Delay (s) 55.5 91.1 32.6 114.5 32.9 36.3 62.8 57.5 114.3 39.3
Level of Service E F C F C D E E F D
Approach Delay (s) 82.1 56.9 58.1 46.3
Approach LOS F E E D

Intersection Summary
HCM Average Control Delay 61.8 HCM Level of Service E
HCM Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 94.6% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2020)
4: Bolsa Av & Goldenwest St PM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 255 1603 155 557 883 523 231 1694 146 1425
v/c Ratio 0.67 1.08 0.31 1.08 0.53 0.78 0.75 0.98 0.99 0.84
Control Delay 59.8 89.1 20.7 111.4 34.3 33.9 68.9 56.1 116.1 39.3
Queue Delay 1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 10.0
Total Delay 61.1 89.1 20.7 111.4 34.3 33.9 68.9 56.2 116.1 49.3
Queue Length 50th (ft) 98 ~508 52 ~248 204 226 91 460 113 343
Queue Length 95th (ft) 140 #594 109 #361 251 #333 #144 #577m#249 390
Internal Link Dist (ft) 89 63 292 285
Turn Bay Length (ft) 190 120 120 120 120
Base Capacity (vph) 429 1483 508 515 1678 669 315 1722 148 1693
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 259
Spillback Cap Reductn 56 0 0 0 0 0 0 1 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.68 1.08 0.31 1.08 0.53 0.78 0.73 0.98 0.99 0.99

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing No Build Condition (Year 2020)
6: Bolsa Av & I-405 SB Off-Ramp PM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 1147 0 0 1805 0 119
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 1247 0 0 1962 0 129
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 404
pX, platoon unblocked 0.72 0.72 0.72
vC, conflicting volume 1247 1901 623
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 563 1472 0
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 83
cM capacity (veh/h) 723 85 780

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1
Volume Total 623 623 654 654 654 129
Volume Left 0 0 0 0 0 0
Volume Right 0 0 0 0 0 129
cSH 1700 1700 1700 1700 1700 780
Volume to Capacity 0.37 0.37 0.38 0.38 0.38 0.17
Queue Length 95th (ft) 0 0 0 0 0 15
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 10.5
Lane LOS B
Approach Delay (s) 0.0 0.0 10.5
Approach LOS B

Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 50.4% ICU Level of Service A
Analysis Period (min) 15
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HCM Analysis & Queuing No Build Condition (Year 2040)
2: Westminster Mall & I-405 SB Ramps AM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 76 196 6 7 125 533 0 0 0 611 40 85
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00
Frt 1.00 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 0.96 1.00
Satd. Flow (prot) 1770 3524 3530 1583 1681 1695 1583
Flt Permitted 0.66 1.00 0.93 1.00 0.95 0.96 1.00
Satd. Flow (perm) 1221 3524 3308 1583 1681 1695 1583
Peak-hour factor, PHF 0.94 0.94 0.94 0.87 0.87 0.87 0.92 0.92 0.92 0.97 0.97 0.97
Adj. Flow (vph) 81 209 6 8 144 613 0 0 0 630 41 88
RTOR Reduction (vph) 0 4 0 0 0 0 0 0 0 0 0 26
Lane Group Flow (vph) 81 211 0 0 152 613 0 0 0 334 337 62
Turn Type Perm Perm Free Split Perm
Protected Phases 4 8 6 6
Permitted Phases 4 8 Free 6
Actuated Green, G (s) 9.6 9.6 9.6 60.0 42.4 42.4 42.4
Effective Green, g (s) 9.6 9.6 9.6 60.0 42.4 42.4 42.4
Actuated g/C Ratio 0.16 0.16 0.16 1.00 0.71 0.71 0.71
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 195 564 529 1583 1188 1198 1119
v/s Ratio Prot 0.06 0.20 0.20
v/s Ratio Perm 0.07 0.05 c0.39 0.04
v/c Ratio 0.42 0.37 0.29 0.39 0.28 0.28 0.06
Uniform Delay, d1 22.7 22.5 22.2 0.0 3.2 3.2 2.7
Progression Factor 1.00 1.00 0.71 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.4 0.4 0.2 0.5 0.6 0.6 0.1
Delay (s) 24.1 22.9 15.9 0.5 3.8 3.8 2.8
Level of Service C C B A A A A
Approach Delay (s) 23.3 3.6 0.0 3.7
Approach LOS C A A A

Intersection Summary
HCM Average Control Delay 6.8 HCM Level of Service A
HCM Volume to Capacity ratio 0.39
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 0.0
Intersection Capacity Utilization 37.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2040)
2: Westminster Mall & I-405 SB Ramps AM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR SBL SBT SBR
Lane Group Flow (vph) 81 215 152 613 334 337 88
v/c Ratio 0.41 0.38 0.29 0.39 0.28 0.28 0.08
Control Delay 28.3 23.2 16.0 0.5 4.4 4.4 1.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 28.3 23.2 16.0 0.5 4.4 4.4 1.2
Queue Length 50th (ft) 27 36 20 0 34 34 0
Queue Length 95th (ft) 58 58 m23 m0 82 83 11
Internal Link Dist (ft) 193 257 256
Turn Bay Length (ft) 95
Base Capacity (vph) 326 944 882 1583 1187 1197 1144
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.25 0.23 0.17 0.39 0.28 0.28 0.08

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing No Build Condition (Year 2040)
3: Westminster Mall & Goldenwest St AM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 97 710 0 1512 842 665
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.91 0.95
Frt 0.88 0.85 1.00 0.93
Flt Protected 0.99 1.00 1.00 1.00
Satd. Flow (prot) 3154 1441 5085 3305
Flt Permitted 0.99 1.00 1.00 1.00
Satd. Flow (perm) 3154 1441 5085 3305
Peak-hour factor, PHF 0.80 0.80 0.94 0.94 0.96 0.96
Adj. Flow (vph) 121 888 0 1609 877 693
RTOR Reduction (vph) 80 80 0 0 216 0
Lane Group Flow (vph) 485 364 0 1609 1354 0
Turn Type Perm
Protected Phases 4 2 6
Permitted Phases 4
Actuated Green, G (s) 18.4 18.4 33.6 33.6
Effective Green, g (s) 18.4 18.4 33.6 33.6
Actuated g/C Ratio 0.31 0.31 0.56 0.56
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 967 442 2848 1851
v/s Ratio Prot 0.15 0.32 c0.41
v/s Ratio Perm c0.25
v/c Ratio 0.50 0.82 0.56 0.73
Uniform Delay, d1 17.0 19.3 8.5 9.8
Progression Factor 0.81 0.82 0.62 1.00
Incremental Delay, d2 0.4 11.6 0.6 2.6
Delay (s) 14.3 27.5 5.8 12.4
Level of Service B C A B
Approach Delay (s) 20.1 5.8 12.4
Approach LOS C A B

Intersection Summary
HCM Average Control Delay 11.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 80.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2040)
3: Westminster Mall & Goldenwest St AM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Lane Group EBL EBR NBT SBT
Lane Group Flow (vph) 565 444 1609 1570
v/c Ratio 0.54 0.85 0.57 0.76
Control Delay 12.5 28.3 6.2 10.4
Queue Delay 0.0 0.9 0.1 5.6
Total Delay 12.6 29.1 6.3 16.0
Queue Length 50th (ft) 52 81 95 152
Queue Length 95th (ft) 66 115 147 241
Internal Link Dist (ft) 257 285 486
Turn Bay Length (ft)
Base Capacity (vph) 1179 580 2844 2066
Starvation Cap Reductn 0 3 304 0
Spillback Cap Reductn 27 27 0 438
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.49 0.80 0.63 0.96

Intersection Summary



HCM Analysis & Queuing No Build Condition (Year 2040)
4: Bolsa Av & Goldenwest St AM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 114 609 88 308 1346 340 81 1058 295 107 1365 80
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 1.00 0.97 0.91 1.00 0.97 0.91 1.00 0.91
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.97 1.00 0.99
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3433 5085 1583 3433 5085 1583 3433 4919 1770 5043
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3433 5085 1583 3433 5085 1583 3433 4919 1770 5043
Peak-hour factor, PHF 0.75 0.75 0.75 0.95 0.95 0.95 0.95 0.95 0.95 0.87 0.87 0.87
Adj. Flow (vph) 152 812 117 324 1417 358 85 1114 311 123 1569 92
RTOR Reduction (vph) 0 0 68 0 0 13 0 42 0 0 5 0
Lane Group Flow (vph) 152 812 49 324 1417 345 85 1383 0 123 1656 0
Turn Type Prot Perm Prot pm+ov Prot Prot
Protected Phases 7 4 3 8 1 5 2 1 6
Permitted Phases 4 8
Actuated Green, G (s) 8.0 30.6 30.6 15.5 38.1 51.9 6.3 44.1 13.8 51.6
Effective Green, g (s) 8.0 30.6 30.6 15.5 38.1 51.9 6.3 44.1 13.8 51.6
Actuated g/C Ratio 0.07 0.26 0.26 0.13 0.32 0.43 0.05 0.37 0.12 0.43
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 229 1297 404 443 1614 685 180 1808 204 2168
v/s Ratio Prot 0.04 0.16 c0.09 c0.28 0.06 0.02 c0.28 0.07 c0.33
v/s Ratio Perm 0.03 0.16
v/c Ratio 0.66 0.63 0.12 0.73 0.88 0.50 0.47 0.77 0.60 0.76
Uniform Delay, d1 54.7 39.6 34.4 50.2 38.7 24.7 55.2 33.4 50.5 29.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.94 0.92
Incremental Delay, d2 7.1 1.0 0.1 6.1 5.8 0.6 2.0 3.1 3.6 1.9
Delay (s) 61.7 40.6 34.5 56.4 44.5 25.3 57.2 36.5 51.2 28.5
Level of Service E D C E D C E D D C
Approach Delay (s) 42.9 43.1 37.7 30.1
Approach LOS D D D C

Intersection Summary
HCM Average Control Delay 38.2 HCM Level of Service D
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 75.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2040)
4: Bolsa Av & Goldenwest St AM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 152 812 117 324 1417 358 85 1425 123 1661
v/c Ratio 0.67 0.63 0.25 0.73 0.88 0.52 0.40 0.76 0.64 0.75
Control Delay 69.5 42.2 12.5 60.4 45.9 19.9 59.5 34.5 60.3 28.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.9
Total Delay 69.5 42.2 12.5 60.4 45.9 19.9 59.5 34.5 60.3 33.6
Queue Length 50th (ft) 60 205 15 124 374 137 32 339 88 376
Queue Length 95th (ft) 79 203 43 173 437 205 59 399 m127 409
Internal Link Dist (ft) 195 63 292 285
Turn Bay Length (ft) 190 120 120 120 120
Base Capacity (vph) 229 1297 472 486 1653 688 229 1881 192 2209
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 478
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.66 0.63 0.25 0.67 0.86 0.52 0.37 0.76 0.64 0.96

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing No Build Condition (Year 2040)
6: Bolsa Av & I-405 SB Off-Ramp AM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 660 0 0 1994 0 346
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 717 0 0 2167 0 376
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 404
pX, platoon unblocked 0.87 0.87 0.87
vC, conflicting volume 717 1440 359
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 388 1215 0
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 60
cM capacity (veh/h) 1020 152 948

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1
Volume Total 359 359 722 722 722 376
Volume Left 0 0 0 0 0 0
Volume Right 0 0 0 0 0 376
cSH 1700 1700 1700 1700 1700 948
Volume to Capacity 0.21 0.21 0.42 0.42 0.42 0.40
Queue Length 95th (ft) 0 0 0 0 0 48
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 11.3
Lane LOS B
Approach Delay (s) 0.0 0.0 11.3
Approach LOS B

Intersection Summary
Average Delay 1.3
Intersection Capacity Utilization 46.3% ICU Level of Service A
Analysis Period (min) 15
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HCM Analysis & Queuing No Build Conditions (Year 2040)
2: Westminster Mall & I-405 SB Ramps PM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 159 360 16 28 152 315 0 0 0 579 65 213
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00
Frt 1.00 0.99 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.99 1.00 0.95 0.96 1.00
Satd. Flow (prot) 1770 3517 3512 1583 1681 1701 1583
Flt Permitted 0.63 1.00 0.86 1.00 0.95 0.96 1.00
Satd. Flow (perm) 1166 3517 3040 1583 1681 1701 1583
Peak-hour factor, PHF 0.87 0.87 0.87 0.90 0.90 0.90 0.92 0.92 0.92 0.94 0.94 0.94
Adj. Flow (vph) 183 414 18 31 169 350 0 0 0 616 69 227
RTOR Reduction (vph) 0 6 0 0 0 0 0 0 0 0 0 88
Lane Group Flow (vph) 183 426 0 0 200 350 0 0 0 339 346 139
Turn Type Perm Perm Free Split Perm
Protected Phases 4 8 6 6
Permitted Phases 4 8 Free 6
Actuated Green, G (s) 15.3 15.3 15.3 60.0 36.7 36.7 36.7
Effective Green, g (s) 15.3 15.3 15.3 60.0 36.7 36.7 36.7
Actuated g/C Ratio 0.26 0.26 0.26 1.00 0.61 0.61 0.61
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 297 897 775 1583 1028 1040 968
v/s Ratio Prot 0.12 0.20 c0.20
v/s Ratio Perm c0.16 0.07 0.22 0.09
v/c Ratio 0.62 0.47 0.26 0.22 0.33 0.33 0.14
Uniform Delay, d1 19.8 18.9 17.8 0.0 5.7 5.7 5.0
Progression Factor 1.00 1.00 0.88 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.8 0.4 0.1 0.2 0.9 0.9 0.3
Delay (s) 23.5 19.3 15.7 0.2 6.5 6.5 5.3
Level of Service C B B A A A A
Approach Delay (s) 20.6 5.9 0.0 6.2
Approach LOS C A A A

Intersection Summary
HCM Average Control Delay 10.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.42
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 43.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Conditions (Year 2040)
2: Westminster Mall & I-405 SB Ramps PM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR SBL SBT SBR
Lane Group Flow (vph) 183 432 200 350 339 346 227
v/c Ratio 0.62 0.48 0.26 0.22 0.33 0.33 0.21
Control Delay 27.9 19.5 15.0 0.2 8.1 8.1 1.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 27.9 19.5 15.0 0.2 8.1 8.1 1.9
Queue Length 50th (ft) 59 69 28 0 51 52 0
Queue Length 95th (ft) 92 83 m54 m0 133 136 28
Internal Link Dist (ft) 193 257 256
Turn Bay Length (ft) 95
Base Capacity (vph) 447 1354 1165 1583 1029 1042 1057
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.41 0.32 0.17 0.22 0.33 0.33 0.21

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing No Build Conditions (Year 2040)
3: Westminster Mall & Goldenwest St PM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 210 729 0 2044 786 495
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.91 0.95
Frt 0.90 0.85 1.00 0.94
Flt Protected 0.98 1.00 1.00 1.00
Satd. Flow (prot) 3211 1441 5085 3334
Flt Permitted 0.98 1.00 1.00 1.00
Satd. Flow (perm) 3211 1441 5085 3334
Peak-hour factor, PHF 0.89 0.89 0.95 0.95 0.88 0.88
Adj. Flow (vph) 236 819 0 2152 893 562
RTOR Reduction (vph) 85 85 0 0 149 0
Lane Group Flow (vph) 561 324 0 2152 1306 0
Turn Type Perm
Protected Phases 4 2 6
Permitted Phases 4
Actuated Green, G (s) 17.3 17.3 34.7 34.7
Effective Green, g (s) 17.3 17.3 34.7 34.7
Actuated g/C Ratio 0.29 0.29 0.58 0.58
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 926 415 2941 1928
v/s Ratio Prot 0.17 c0.42 0.39
v/s Ratio Perm c0.23
v/c Ratio 0.61 0.78 0.73 0.68
Uniform Delay, d1 18.4 19.6 9.2 8.8
Progression Factor 0.89 0.90 1.12 1.00
Incremental Delay, d2 1.1 8.9 0.7 1.9
Delay (s) 17.5 26.5 11.0 10.7
Level of Service B C B B
Approach Delay (s) 21.0 11.0 10.7
Approach LOS C B B

Intersection Summary
HCM Average Control Delay 13.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 74.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Conditions (Year 2040)
3: Westminster Mall & Goldenwest St PM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Lane Group EBL EBR NBT SBT
Lane Group Flow (vph) 646 409 2152 1455
v/c Ratio 0.64 0.82 0.73 0.70
Control Delay 16.0 26.4 11.8 9.4
Queue Delay 0.0 0.5 0.5 2.5
Total Delay 16.0 26.8 12.3 12.0
Queue Length 50th (ft) 72 85 273 143
Queue Length 95th (ft) 104 #243 m268 208
Internal Link Dist (ft) 257 285 486
Turn Bay Length (ft)
Base Capacity (vph) 1150 560 2939 2076
Starvation Cap Reductn 0 6 350 0
Spillback Cap Reductn 13 19 0 476
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.57 0.76 0.83 0.91

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing No Build Conditions (Year 2040)
4: Bolsa Av & Goldenwest St PM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 257 1515 170 521 851 507 228 1280 363 135 1265 115
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 1.00 0.97 0.91 1.00 0.97 0.91 1.00 0.91
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.97 1.00 0.99
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3433 5085 1583 3433 5085 1583 3433 4917 1770 5022
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3433 5085 1583 3433 5085 1583 3433 4917 1770 5022
Peak-hour factor, PHF 0.89 0.89 0.89 0.92 0.92 0.92 0.94 0.94 0.94 0.90 0.90 0.90
Adj. Flow (vph) 289 1702 191 566 925 551 243 1362 386 150 1406 128
RTOR Reduction (vph) 0 0 53 0 0 14 0 42 0 0 9 0
Lane Group Flow (vph) 289 1702 138 566 925 537 243 1706 0 150 1525 0
Turn Type Prot Perm Prot pm+ov Prot Prot
Protected Phases 7 4 3 8 1 5 2 1 6
Permitted Phases 4 8
Actuated Green, G (s) 24.4 36.0 36.0 17.0 28.6 37.6 9.0 42.0 9.0 42.0
Effective Green, g (s) 24.4 36.0 36.0 17.0 28.6 37.6 9.0 42.0 9.0 42.0
Actuated g/C Ratio 0.20 0.30 0.30 0.14 0.24 0.31 0.08 0.35 0.08 0.35
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 698 1526 475 486 1212 549 257 1721 133 1758
v/s Ratio Prot 0.08 c0.33 0.16 0.18 c0.07 0.07 c0.35 0.08 0.30
v/s Ratio Perm 0.09 0.27
v/c Ratio 0.41 1.12 0.29 1.16 0.76 0.98 0.95 0.99 1.13 0.87
Uniform Delay, d1 41.6 42.0 32.2 51.5 42.5 40.8 55.3 38.8 55.5 36.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.96 0.94
Incremental Delay, d2 0.4 61.5 0.3 94.6 2.9 32.3 41.1 19.7 105.2 4.5
Delay (s) 42.0 103.5 32.5 146.1 45.5 73.1 96.3 58.5 158.5 38.7
Level of Service D F C F D E F E F D
Approach Delay (s) 89.2 80.8 63.1 49.4
Approach LOS F F E D

Intersection Summary
HCM Average Control Delay 72.0 HCM Level of Service E
HCM Volume to Capacity ratio 1.04
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 97.8% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Conditions (Year 2040)
4: Bolsa Av & Goldenwest St PM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 289 1702 191 566 925 551 243 1748 150 1534
v/c Ratio 0.41 1.12 0.36 1.16 0.76 0.98 0.95 0.99 1.13 0.87
Control Delay 44.8 100.9 21.6 139.9 46.8 70.5 99.2 57.1 153.6 38.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 26.1 0.0 0.2 0.0 21.9
Total Delay 44.8 100.9 21.6 139.9 46.8 96.6 99.2 57.3 153.6 60.7
Queue Length 50th (ft) 101 ~554 67 ~268 245 406 98 476 ~133 363
Queue Length 95th (ft) 151 #639 131 #381 277 #583 #179 #597m#246 427
Internal Link Dist (ft) 89 63 292 285
Turn Bay Length (ft) 190 120 120 120 120
Base Capacity (vph) 698 1526 528 486 1568 563 257 1763 133 1766
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 287
Spillback Cap Reductn 0 0 0 0 0 47 0 2 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.41 1.12 0.36 1.16 0.59 1.07 0.95 0.99 1.13 1.04

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing No Build Conditions (Year 2040)
6: Bolsa Av & I-405 SB Off-Ramp PM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 1239 0 0 1879 0 124
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 1347 0 0 2042 0 135
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 404
pX, platoon unblocked 0.71 0.71 0.71
vC, conflicting volume 1347 2028 673
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 665 1626 0
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 82
cM capacity (veh/h) 652 66 768

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1
Volume Total 673 673 681 681 681 135
Volume Left 0 0 0 0 0 0
Volume Right 0 0 0 0 0 135
cSH 1700 1700 1700 1700 1700 768
Volume to Capacity 0.40 0.40 0.40 0.40 0.40 0.18
Queue Length 95th (ft) 0 0 0 0 0 16
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 10.7
Lane LOS B
Approach Delay (s) 0.0 0.0 10.7
Approach LOS B

Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 51.3% ICU Level of Service A
Analysis Period (min) 15
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HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
2: Westminster Mall & I-405 SB Ramps AM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 73 193 6 6 124 490 0 0 0 591 40 77
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00
Frt 1.00 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 0.96 1.00
Satd. Flow (prot) 1770 3524 3531 1583 1681 1695 1583
Flt Permitted 0.66 1.00 0.94 1.00 0.95 0.96 1.00
Satd. Flow (perm) 1224 3524 3318 1583 1681 1695 1583
Peak-hour factor, PHF 0.94 0.94 0.94 0.87 0.87 0.87 0.92 0.92 0.92 0.97 0.97 0.97
Adj. Flow (vph) 78 205 6 7 143 563 0 0 0 609 41 79
RTOR Reduction (vph) 0 4 0 0 0 0 0 0 0 0 0 23
Lane Group Flow (vph) 78 207 0 0 150 563 0 0 0 323 327 56
Turn Type Perm Perm Free Split Perm
Protected Phases 4 8 6 6
Permitted Phases 4 8 Free 6
Actuated Green, G (s) 9.5 9.5 9.5 60.0 42.5 42.5 42.5
Effective Green, g (s) 9.5 9.5 9.5 60.0 42.5 42.5 42.5
Actuated g/C Ratio 0.16 0.16 0.16 1.00 0.71 0.71 0.71
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 194 558 525 1583 1191 1201 1121
v/s Ratio Prot 0.06 0.19 0.19
v/s Ratio Perm 0.06 0.05 c0.36 0.04
v/c Ratio 0.40 0.37 0.29 0.36 0.27 0.27 0.05
Uniform Delay, d1 22.7 22.6 22.3 0.0 3.2 3.2 2.6
Progression Factor 1.00 1.00 0.71 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.4 0.4 0.2 0.5 0.6 0.6 0.1
Delay (s) 24.1 23.0 16.1 0.5 3.7 3.7 2.7
Level of Service C C B A A A A
Approach Delay (s) 23.3 3.8 0.0 3.6
Approach LOS C A A A

Intersection Summary
HCM Average Control Delay 7.0 HCM Level of Service A
HCM Volume to Capacity ratio 0.36
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 0.0
Intersection Capacity Utilization 36.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
2: Westminster Mall & I-405 SB Ramps AM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR SBL SBT SBR
Lane Group Flow (vph) 78 211 150 563 323 327 79
v/c Ratio 0.40 0.38 0.29 0.36 0.27 0.27 0.07
Control Delay 28.1 23.3 16.3 0.5 4.3 4.3 1.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 28.1 23.3 16.3 0.5 4.3 4.3 1.3
Queue Length 50th (ft) 26 35 22 0 32 32 0
Queue Length 95th (ft) 57 57 m24 0 78 80 11
Internal Link Dist (ft) 193 257 256
Turn Bay Length (ft) 95
Base Capacity (vph) 326 944 884 1583 1191 1201 1144
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.24 0.22 0.17 0.36 0.27 0.27 0.07

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
3: Westminster Mall & Goldenwest St AM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 96 688 0 1451 805 620
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.91 0.95
Frt 0.88 0.85 1.00 0.93
Flt Protected 0.99 1.00 1.00 1.00
Satd. Flow (prot) 3156 1441 5085 3308
Flt Permitted 0.99 1.00 1.00 1.00
Satd. Flow (perm) 3156 1441 5085 3308
Peak-hour factor, PHF 0.80 0.80 0.94 0.94 0.96 0.96
Adj. Flow (vph) 120 860 0 1544 839 646
RTOR Reduction (vph) 90 90 0 0 207 0
Lane Group Flow (vph) 460 340 0 1544 1278 0
Turn Type Perm
Protected Phases 4 2 6
Permitted Phases 4
Actuated Green, G (s) 17.9 17.9 34.1 34.1
Effective Green, g (s) 17.9 17.9 34.1 34.1
Actuated g/C Ratio 0.30 0.30 0.57 0.57
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 942 430 2890 1880
v/s Ratio Prot 0.15 0.30 c0.39
v/s Ratio Perm c0.24
v/c Ratio 0.49 0.79 0.53 0.68
Uniform Delay, d1 17.3 19.3 8.0 9.1
Progression Factor 0.80 0.81 0.56 1.00
Incremental Delay, d2 0.4 9.5 0.5 2.0
Delay (s) 14.2 25.2 5.0 11.1
Level of Service B C A B
Approach Delay (s) 19.0 5.0 11.1
Approach LOS B A B

Intersection Summary
HCM Average Control Delay 10.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 77.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
3: Westminster Mall & Goldenwest St AM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Lane Group EBL EBR NBT SBT
Lane Group Flow (vph) 550 430 1544 1485
v/c Ratio 0.53 0.83 0.53 0.71
Control Delay 12.1 25.6 5.4 9.1
Queue Delay 0.0 0.6 0.1 2.0
Total Delay 12.1 26.2 5.5 11.1
Queue Length 50th (ft) 51 79 106 132
Queue Length 95th (ft) 62 105 130 213
Internal Link Dist (ft) 257 285 486
Turn Bay Length (ft)
Base Capacity (vph) 1188 588 2892 2089
Starvation Cap Reductn 0 3 317 0
Spillback Cap Reductn 27 28 0 430
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.47 0.77 0.60 0.90

Intersection Summary



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
4: Bolsa Av & Goldenwest St AM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 111 572 78 264 1249 328 76 1012 281 105 1310 78
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 1.00 0.97 0.91 1.00 0.97 0.91 1.00 0.91
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.97 1.00 0.99
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3433 5085 1583 3433 5085 1583 3433 4919 1770 5042
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3433 5085 1583 3433 5085 1583 3433 4919 1770 5042
Peak-hour factor, PHF 0.75 0.75 0.75 0.95 0.95 0.95 0.95 0.95 0.95 0.87 0.87 0.87
Adj. Flow (vph) 148 763 104 278 1315 345 80 1065 296 121 1506 90
RTOR Reduction (vph) 0 0 65 0 0 16 0 41 0 0 5 0
Lane Group Flow (vph) 148 763 39 278 1315 329 80 1320 0 121 1591 0
Turn Type Prot Perm Prot pm+ov Prot Prot
Protected Phases 7 4 3 8 1 5 2 1 6
Permitted Phases 4 8
Actuated Green, G (s) 8.7 31.8 31.8 13.8 36.9 52.7 6.3 42.6 15.8 52.1
Effective Green, g (s) 8.7 31.8 31.8 13.8 36.9 52.7 6.3 42.6 15.8 52.1
Actuated g/C Ratio 0.07 0.26 0.26 0.12 0.31 0.44 0.05 0.36 0.13 0.43
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 249 1348 419 395 1564 695 180 1746 233 2189
v/s Ratio Prot 0.04 0.15 c0.08 c0.26 0.06 0.02 c0.27 0.07 c0.32
v/s Ratio Perm 0.02 0.15
v/c Ratio 0.59 0.57 0.09 0.70 0.84 0.47 0.44 0.76 0.52 0.73
Uniform Delay, d1 53.9 38.1 33.2 51.1 38.8 23.8 55.2 34.1 48.6 28.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.94 0.92
Incremental Delay, d2 3.8 0.5 0.1 5.6 4.3 0.5 1.7 3.1 1.5 1.6
Delay (s) 57.7 38.7 33.3 56.7 43.1 24.3 56.9 37.2 47.2 27.5
Level of Service E D C E D C E D D C
Approach Delay (s) 40.9 41.7 38.3 28.9
Approach LOS D D D C

Intersection Summary
HCM Average Control Delay 37.2 HCM Level of Service D
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 72.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
4: Bolsa Av & Goldenwest St AM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 148 763 104 278 1315 345 80 1361 121 1596
v/c Ratio 0.59 0.57 0.21 0.70 0.84 0.49 0.37 0.75 0.55 0.72
Control Delay 64.2 39.8 10.3 61.1 44.3 17.1 58.9 35.5 54.4 28.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0
Total Delay 64.2 39.8 10.3 61.1 44.3 17.1 58.9 35.5 54.4 30.0
Queue Length 50th (ft) 58 185 9 107 339 121 30 330 85 361
Queue Length 95th (ft) 77 183 34 153 397 181 57 391 m125 402
Internal Link Dist (ft) 195 63 292 285
Turn Bay Length (ft) 190 120 120 120 120
Base Capacity (vph) 257 1398 500 429 1653 701 230 1817 221 2227
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 455
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.58 0.55 0.21 0.65 0.80 0.49 0.35 0.75 0.55 0.90

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
6: Bolsa Av & I-405 SB Off-Ramp AM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 618 0 0 1841 0 333
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 672 0 0 2001 0 362
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 404
pX, platoon unblocked 0.89 0.89 0.89
vC, conflicting volume 672 1339 336
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 374 1127 0
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 62
cM capacity (veh/h) 1047 176 962

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1
Volume Total 336 336 667 667 667 362
Volume Left 0 0 0 0 0 0
Volume Right 0 0 0 0 0 362
cSH 1700 1700 1700 1700 1700 962
Volume to Capacity 0.20 0.20 0.39 0.39 0.39 0.38
Queue Length 95th (ft) 0 0 0 0 0 44
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 11.0
Lane LOS B
Approach Delay (s) 0.0 0.0 11.0
Approach LOS B

Intersection Summary
Average Delay 1.3
Intersection Capacity Utilization 44.4% ICU Level of Service A
Analysis Period (min) 15
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HCM Analysis & Queuing Project Conditions (Year 2020) -  No Improvements
2: Westminster Mall & I-405 SB Ramps PM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 150 255 15 25 150 301 0 0 0 562 63 199
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00
Frt 1.00 0.99 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.99 1.00 0.95 0.96 1.00
Satd. Flow (prot) 1770 3510 3514 1583 1681 1701 1583
Flt Permitted 0.63 1.00 0.88 1.00 0.95 0.96 1.00
Satd. Flow (perm) 1172 3510 3122 1583 1681 1701 1583
Peak-hour factor, PHF 0.87 0.87 0.87 0.90 0.90 0.90 0.92 0.92 0.92 0.94 0.94 0.94
Adj. Flow (vph) 172 293 17 28 167 334 0 0 0 598 67 212
RTOR Reduction (vph) 0 8 0 0 0 0 0 0 0 0 0 78
Lane Group Flow (vph) 172 302 0 0 195 334 0 0 0 329 336 134
Turn Type Perm Perm Free Split Perm
Protected Phases 4 8 6 6
Permitted Phases 4 8 Free 6
Actuated Green, G (s) 14.2 14.2 14.2 60.0 37.8 37.8 37.8
Effective Green, g (s) 14.2 14.2 14.2 60.0 37.8 37.8 37.8
Actuated g/C Ratio 0.24 0.24 0.24 1.00 0.63 0.63 0.63
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 277 831 739 1583 1059 1072 997
v/s Ratio Prot 0.09 0.20 c0.20
v/s Ratio Perm c0.15 0.06 0.21 0.08
v/c Ratio 0.62 0.36 0.26 0.21 0.31 0.31 0.13
Uniform Delay, d1 20.5 19.1 18.6 0.0 5.1 5.1 4.5
Progression Factor 1.00 1.00 0.85 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.3 0.3 0.1 0.2 0.8 0.8 0.3
Delay (s) 24.8 19.4 16.0 0.2 5.9 5.9 4.8
Level of Service C B B A A A A
Approach Delay (s) 21.3 6.0 0.0 5.6
Approach LOS C A A A

Intersection Summary
HCM Average Control Delay 9.7 HCM Level of Service A
HCM Volume to Capacity ratio 0.40
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 40.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Conditions (Year 2020) -  No Improvements
2: Westminster Mall & I-405 SB Ramps PM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR SBL SBT SBR
Lane Group Flow (vph) 172 310 195 334 329 336 212
v/c Ratio 0.62 0.37 0.26 0.21 0.31 0.31 0.20
Control Delay 29.3 18.5 15.3 0.2 7.3 7.3 1.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 29.3 18.5 15.3 0.2 7.3 7.3 1.8
Queue Length 50th (ft) 56 47 30 0 48 49 0
Queue Length 95th (ft) 90 62 m55 0 122 124 26
Internal Link Dist (ft) 193 257 256
Turn Bay Length (ft) 95
Base Capacity (vph) 449 1353 1197 1583 1060 1073 1076
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.38 0.23 0.16 0.21 0.31 0.31 0.20

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Conditions (Year 2020) -  No Improvements
3: Westminster Mall & Goldenwest St PM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 180 637 0 1923 755 476
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.91 0.95
Frt 0.90 0.85 1.00 0.94
Flt Protected 0.98 1.00 1.00 1.00
Satd. Flow (prot) 3209 1441 5085 3334
Flt Permitted 0.98 1.00 1.00 1.00
Satd. Flow (perm) 3209 1441 5085 3334
Peak-hour factor, PHF 0.89 0.89 0.95 0.95 0.88 0.88
Adj. Flow (vph) 202 716 0 2024 858 541
RTOR Reduction (vph) 97 97 0 0 142 0
Lane Group Flow (vph) 463 261 0 2024 1257 0
Turn Type Perm
Protected Phases 4 2 6
Permitted Phases 4
Actuated Green, G (s) 15.8 15.8 36.2 36.2
Effective Green, g (s) 15.8 15.8 36.2 36.2
Actuated g/C Ratio 0.26 0.26 0.60 0.60
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 845 379 3068 2012
v/s Ratio Prot 0.14 c0.40 0.38
v/s Ratio Perm c0.18
v/c Ratio 0.55 0.69 0.66 0.62
Uniform Delay, d1 19.0 19.9 7.8 7.6
Progression Factor 0.99 1.02 1.17 1.00
Incremental Delay, d2 0.7 5.1 0.5 1.5
Delay (s) 19.6 25.3 9.7 9.1
Level of Service B C A A
Approach Delay (s) 21.8 9.7 9.1
Approach LOS C A A

Intersection Summary
HCM Average Control Delay 12.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 69.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Conditions (Year 2020) -  No Improvements
3: Westminster Mall & Goldenwest St PM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Lane Group EBL EBR NBT SBT
Lane Group Flow (vph) 560 358 2024 1399
v/c Ratio 0.59 0.75 0.66 0.65
Control Delay 16.4 22.4 10.6 8.1
Queue Delay 0.0 0.2 0.4 0.6
Total Delay 16.4 22.6 11.0 8.7
Queue Length 50th (ft) 57 25 210 112
Queue Length 95th (ft) 96 193 m248 191
Internal Link Dist (ft) 257 285 486
Turn Bay Length (ft)
Base Capacity (vph) 1157 568 3065 2151
Starvation Cap Reductn 0 7 445 0
Spillback Cap Reductn 17 21 0 375
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.49 0.65 0.77 0.79

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Conditions (Year 2020) -  No Improvements
4: Bolsa Av & Goldenwest St PM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 229 1412 138 512 804 481 223 1213 349 132 1167 93
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 1.00 0.97 0.91 1.00 0.97 0.91 1.00 0.91
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.97 1.00 0.99
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3433 5085 1583 3433 5085 1583 3433 4915 1770 5029
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3433 5085 1583 3433 5085 1583 3433 4915 1770 5029
Peak-hour factor, PHF 0.89 0.89 0.89 0.92 0.92 0.92 0.94 0.94 0.94 0.90 0.90 0.90
Adj. Flow (vph) 257 1587 155 557 874 523 237 1290 371 147 1297 103
RTOR Reduction (vph) 0 0 47 0 0 14 0 43 0 0 7 0
Lane Group Flow (vph) 257 1587 108 557 874 509 237 1618 0 147 1393 0
Turn Type Prot Perm Prot pm+ov Prot Prot
Protected Phases 7 4 3 8 1 5 2 1 6
Permitted Phases 4 8
Actuated Green, G (s) 13.5 35.0 35.0 18.0 39.5 49.5 10.8 41.0 10.0 40.2
Effective Green, g (s) 13.5 35.0 35.0 18.0 39.5 49.5 10.8 41.0 10.0 40.2
Actuated g/C Ratio 0.11 0.29 0.29 0.15 0.33 0.41 0.09 0.34 0.08 0.34
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 386 1483 462 515 1674 653 309 1679 148 1685
v/s Ratio Prot 0.07 c0.31 c0.16 0.17 0.06 0.07 c0.33 0.08 c0.28
v/s Ratio Perm 0.07 0.26
v/c Ratio 0.67 1.07 0.23 1.08 0.52 0.78 0.77 0.96 0.99 0.83
Uniform Delay, d1 51.1 42.5 32.3 51.0 32.6 30.5 53.4 38.8 55.0 36.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.98 0.97
Incremental Delay, d2 4.3 44.6 0.3 63.5 0.3 5.9 10.8 14.8 63.7 3.9
Delay (s) 55.4 87.1 32.6 114.5 32.9 36.4 64.2 53.6 117.4 39.3
Level of Service E F C F C D E D F D
Approach Delay (s) 78.8 57.1 54.9 46.7
Approach LOS E E D D

Intersection Summary
HCM Average Control Delay 60.2 HCM Level of Service E
HCM Volume to Capacity ratio 0.99
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 93.8% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Conditions (Year 2020) -  No Improvements
4: Bolsa Av & Goldenwest St PM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 257 1587 155 557 874 523 237 1661 147 1400
v/c Ratio 0.67 1.07 0.31 1.08 0.52 0.78 0.76 0.96 0.99 0.83
Control Delay 59.9 85.5 20.4 111.4 34.2 34.0 70.0 52.3 118.6 39.4
Queue Delay 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 6.7
Total Delay 61.1 85.5 20.4 111.4 34.2 34.0 70.0 52.3 118.6 46.0
Queue Length 50th (ft) 99 ~499 52 ~248 201 226 93 445 113 338
Queue Length 95th (ft) 141 #584 108 #361 248 #333 #150 #557m#250 388
Internal Link Dist (ft) 89 63 292 285
Turn Bay Length (ft) 190 120 120 120 120
Base Capacity (vph) 429 1483 508 515 1675 668 315 1722 148 1691
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 253
Spillback Cap Reductn 56 0 0 0 0 0 0 1 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.69 1.07 0.31 1.08 0.52 0.78 0.75 0.97 0.99 0.97

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Conditions (Year 2020) -  No Improvements
6: Bolsa Av & I-405 SB Off-Ramp PM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 1133 0 0 1797 0 119
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 1232 0 0 1953 0 129
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 404
pX, platoon unblocked 0.72 0.72 0.72
vC, conflicting volume 1232 1883 616
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 545 1449 0
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 83
cM capacity (veh/h) 735 88 781

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1
Volume Total 616 616 651 651 651 129
Volume Left 0 0 0 0 0 0
Volume Right 0 0 0 0 0 129
cSH 1700 1700 1700 1700 1700 781
Volume to Capacity 0.36 0.36 0.38 0.38 0.38 0.17
Queue Length 95th (ft) 0 0 0 0 0 15
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 10.5
Lane LOS B
Approach Delay (s) 0.0 0.0 10.5
Approach LOS B

Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 50.4% ICU Level of Service A
Analysis Period (min) 15
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HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
2: Westminster Mall & I-405 SB Ramps AM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associate

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 73 193 6 6 124 490 0 0 0 591 40 77
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00
Frt 1.00 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 0.96 1.00
Satd. Flow (prot) 1770 3524 3531 1583 1681 1695 1583
Flt Permitted 0.66 1.00 0.94 1.00 0.95 0.96 1.00
Satd. Flow (perm) 1224 3524 3318 1583 1681 1695 1583
Peak-hour factor, PHF 0.94 0.94 0.94 0.87 0.87 0.87 0.92 0.92 0.92 0.97 0.97 0.97
Adj. Flow (vph) 78 205 6 7 143 563 0 0 0 609 41 79
RTOR Reduction (vph) 0 5 0 0 0 0 0 0 0 0 0 23
Lane Group Flow (vph) 78 206 0 0 150 563 0 0 0 323 327 56
Turn Type Perm Perm pm+ov Split Perm
Protected Phases 4 8 6 6 6
Permitted Phases 4 8 8 6
Actuated Green, G (s) 9.6 9.6 9.6 52.0 42.4 42.4 42.4
Effective Green, g (s) 9.6 9.6 9.6 52.0 42.4 42.4 42.4
Actuated g/C Ratio 0.16 0.16 0.16 0.87 0.71 0.71 0.71
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 196 564 531 1583 1188 1198 1119
v/s Ratio Prot 0.06 c0.25 0.19 0.19
v/s Ratio Perm 0.06 0.05 0.10 0.04
v/c Ratio 0.40 0.37 0.28 0.36 0.27 0.27 0.05
Uniform Delay, d1 22.6 22.5 22.2 0.8 3.2 3.2 2.7
Progression Factor 1.00 1.00 0.74 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.3 0.4 0.3 0.1 0.6 0.6 0.1
Delay (s) 23.9 22.9 16.6 0.9 3.8 3.8 2.8
Level of Service C C B A A A A
Approach Delay (s) 23.2 4.2 0.0 3.7
Approach LOS C A A A

Intersection Summary
HCM Average Control Delay 7.1 HCM Level of Service A
HCM Volume to Capacity ratio 0.36
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 0.0
Intersection Capacity Utilization 42.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
2: Westminster Mall & I-405 SB Ramps AM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associate

Lane Group EBL EBT WBT WBR SBL SBT SBR
Lane Group Flow (vph) 78 211 150 563 323 327 79
v/c Ratio 0.40 0.37 0.28 0.36 0.27 0.27 0.07
Control Delay 27.9 23.0 16.9 1.2 4.4 4.4 1.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 27.9 23.0 16.9 1.2 4.4 4.4 1.3
Queue Length 50th (ft) 26 35 25 0 32 33 0
Queue Length 95th (ft) 56 57 31 0 80 81 11
Internal Link Dist (ft) 193 257 256
Turn Bay Length (ft) 100
Base Capacity (vph) 571 1648 1547 1583 1189 1198 1142
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.14 0.13 0.10 0.36 0.27 0.27 0.07

Intersection Summary



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
3: Westminster Mall & Goldenwest St AM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associate

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 96 688 0 1451 805 620
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.86 0.81 0.81
Frt 0.88 0.85 1.00 0.96 0.85
Flt Protected 0.99 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3156 1441 6408 5784 1282
Flt Permitted 0.99 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3156 1441 6408 5784 1282
Peak-hour factor, PHF 0.80 0.80 0.94 0.94 0.96 0.96
Adj. Flow (vph) 120 860 0 1544 839 646
RTOR Reduction (vph) 37 37 0 0 94 162
Lane Group Flow (vph) 513 393 0 1544 1068 161
Turn Type Perm Perm
Protected Phases 4 2 6
Permitted Phases 4 6
Actuated Green, G (s) 22.1 22.1 29.9 29.9 29.9
Effective Green, g (s) 22.1 22.1 29.9 29.9 29.9
Actuated g/C Ratio 0.37 0.37 0.50 0.50 0.50
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1162 531 3193 2882 639
v/s Ratio Prot 0.16 c0.24 0.18
v/s Ratio Perm c0.27 0.13
v/c Ratio 0.44 0.74 0.48 0.37 0.25
Uniform Delay, d1 14.3 16.5 9.9 9.3 8.6
Progression Factor 0.85 0.84 0.47 1.00 1.00
Incremental Delay, d2 0.3 5.5 0.5 0.4 0.9
Delay (s) 12.5 19.3 5.1 9.6 9.6
Level of Service B B A A A
Approach Delay (s) 15.4 5.1 9.6
Approach LOS B A A

Intersection Summary
HCM Average Control Delay 9.3 HCM Level of Service A
HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 50.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
3: Westminster Mall & Goldenwest St AM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associate

Lane Group EBL EBR NBT SBT SBR
Lane Group Flow (vph) 550 430 1544 1162 323
v/c Ratio 0.46 0.76 0.48 0.39 0.40
Control Delay 11.3 20.2 5.6 9.3 3.5
Queue Delay 0.1 1.3 0.0 0.0 0.0
Total Delay 11.4 21.4 5.6 9.3 3.5
Queue Length 50th (ft) 60 102 77 63 0
Queue Length 95th (ft) 62 115 107 107 53
Internal Link Dist (ft) 257 285 101
Turn Bay Length (ft)
Base Capacity (vph) 1555 726 3191 2974 801
Starvation Cap Reductn 0 12 0 0 0
Spillback Cap Reductn 239 132 0 267 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.42 0.72 0.48 0.43 0.40

Intersection Summary



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
4: Bolsa Av & Goldenwest St AM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associate

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 111 572 78 264 1249 328 76 1012 281 105 1310 78
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.86 0.97 0.91 1.00 0.97 0.91 1.00 0.97 0.91 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 6293 3433 5085 1583 3433 5085 1583 3433 5085 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 6293 3433 5085 1583 3433 5085 1583 3433 5085 1583
Peak-hour factor, PHF 0.75 0.75 0.75 0.95 0.95 0.95 0.95 0.95 0.95 0.87 0.87 0.87
Adj. Flow (vph) 148 763 104 278 1315 345 80 1065 296 121 1506 90
RTOR Reduction (vph) 0 21 0 0 0 16 0 0 42 0 0 32
Lane Group Flow (vph) 148 846 0 278 1315 329 80 1065 254 121 1506 58
Turn Type Prot Prot pm+ov Prot pm+ov Prot Perm
Protected Phases 7 4 3 8 1 5 2 3 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 8.7 32.3 13.8 37.4 47.2 6.3 48.1 61.9 9.8 51.6 51.6
Effective Green, g (s) 8.7 32.3 13.8 37.4 47.2 6.3 48.1 61.9 9.8 51.6 51.6
Actuated g/C Ratio 0.07 0.27 0.12 0.31 0.39 0.05 0.40 0.52 0.08 0.43 0.43
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 249 1694 395 1585 675 180 2038 869 280 2187 681
v/s Ratio Prot 0.04 0.13 c0.08 c0.26 c0.04 0.02 0.21 0.03 0.04 c0.30
v/s Ratio Perm 0.17 0.13 0.04
v/c Ratio 0.59 0.50 0.70 0.83 0.49 0.44 0.52 0.29 0.43 0.69 0.09
Uniform Delay, d1 53.9 37.0 51.1 38.3 27.3 55.2 27.2 16.6 52.5 27.7 20.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.96 1.07 1.21
Incremental Delay, d2 3.8 0.2 5.6 3.8 0.6 1.7 1.0 0.2 1.0 1.7 0.2
Delay (s) 57.7 37.3 56.7 42.1 27.9 56.9 28.2 16.8 51.2 31.3 24.7
Level of Service E D E D C E C B D C C
Approach Delay (s) 40.2 41.7 27.4 32.3
Approach LOS D D C C

Intersection Summary
HCM Average Control Delay 35.5 HCM Level of Service D
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 69.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
4: Bolsa Av & Goldenwest St AM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associate

Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 148 867 278 1315 345 80 1065 296 121 1506 90
v/c Ratio 0.59 0.51 0.70 0.83 0.50 0.37 0.52 0.33 0.43 0.68 0.12
Control Delay 64.2 36.7 61.1 43.4 25.0 58.9 29.3 12.0 54.1 32.1 12.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.3 0.0
Total Delay 64.2 36.7 61.1 43.4 25.0 58.9 29.3 12.0 54.1 33.5 12.9
Queue Length 50th (ft) 58 158 107 338 172 30 231 83 41 397 20
Queue Length 95th (ft) 77 152 153 392 241 57 295 154 70 441 52
Internal Link Dist (ft) 195 63 292 285
Turn Bay Length (ft) 190 200 810 230 430 150
Base Capacity (vph) 257 1804 429 1695 745 230 2038 923 401 2220 723
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 469 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.58 0.48 0.65 0.78 0.46 0.35 0.52 0.32 0.30 0.86 0.12

Intersection Summary



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
6: Bolsa Av & I-405 SB Off-Ramp AM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associate

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 618 0 0 1841 0 333
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 672 0 0 2001 0 362
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 404
pX, platoon unblocked 0.95 0.95 0.95
vC, conflicting volume 672 1172 224
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 474 1000 3
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 65
cM capacity (veh/h) 1031 228 1026

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 WB 4 NB 1
Volume Total 224 224 224 500 500 500 500 362
Volume Left 0 0 0 0 0 0 0 0
Volume Right 0 0 0 0 0 0 0 362
cSH 1700 1700 1700 1700 1700 1700 1700 1026
Volume to Capacity 0.13 0.13 0.13 0.29 0.29 0.29 0.29 0.35
Queue Length 95th (ft) 0 0 0 0 0 0 0 40
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.4
Lane LOS B
Approach Delay (s) 0.0 0.0 10.4
Approach LOS B

Intersection Summary
Average Delay 1.2
Intersection Capacity Utilization 39.2% ICU Level of Service A
Analysis Period (min) 15
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HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
2: Westminster Mall & I-405 SB Ramps PM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 150 255 15 25 150 301 0 0 0 562 63 199
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00
Frt 1.00 0.99 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.99 1.00 0.95 0.96 1.00
Satd. Flow (prot) 1770 3510 3514 1583 1681 1701 1583
Flt Permitted 0.63 1.00 0.88 1.00 0.95 0.96 1.00
Satd. Flow (perm) 1172 3510 3122 1583 1681 1701 1583
Peak-hour factor, PHF 0.87 0.87 0.87 0.90 0.90 0.90 0.92 0.92 0.92 0.94 0.94 0.94
Adj. Flow (vph) 172 293 17 28 167 334 0 0 0 598 67 212
RTOR Reduction (vph) 0 8 0 0 0 0 0 0 0 0 0 78
Lane Group Flow (vph) 172 302 0 0 195 334 0 0 0 329 336 134
Turn Type Perm Perm pm+ov Split Perm
Protected Phases 4 8 6 6 6
Permitted Phases 4 8 8 6
Actuated Green, G (s) 14.2 14.2 14.2 52.0 37.8 37.8 37.8
Effective Green, g (s) 14.2 14.2 14.2 52.0 37.8 37.8 37.8
Actuated g/C Ratio 0.24 0.24 0.24 0.87 0.63 0.63 0.63
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 277 831 739 1583 1059 1072 997
v/s Ratio Prot 0.09 0.13 0.20 c0.20
v/s Ratio Perm c0.15 0.06 0.08 0.08
v/c Ratio 0.62 0.36 0.26 0.21 0.31 0.31 0.13
Uniform Delay, d1 20.5 19.1 18.6 0.7 5.1 5.1 4.5
Progression Factor 1.00 1.00 0.75 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.3 0.3 0.2 0.1 0.8 0.8 0.3
Delay (s) 24.8 19.4 14.2 0.7 5.9 5.9 4.8
Level of Service C B B A A A A
Approach Delay (s) 21.3 5.7 0.0 5.6
Approach LOS C A A A

Intersection Summary
HCM Average Control Delay 9.6 HCM Level of Service A
HCM Volume to Capacity ratio 0.40
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 40.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
2: Westminster Mall & I-405 SB Ramps PM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR SBL SBT SBR
Lane Group Flow (vph) 172 310 195 334 329 336 212
v/c Ratio 0.62 0.37 0.26 0.21 0.31 0.31 0.20
Control Delay 29.3 18.5 13.7 0.4 7.3 7.3 1.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 29.3 18.5 13.7 0.4 7.3 7.3 1.8
Queue Length 50th (ft) 56 47 30 0 48 49 0
Queue Length 95th (ft) 90 62 27 0 122 124 26
Internal Link Dist (ft) 193 257 256
Turn Bay Length (ft) 100
Base Capacity (vph) 449 1353 1197 1583 1060 1073 1076
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.38 0.23 0.16 0.21 0.31 0.31 0.20

Intersection Summary



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
3: Westminster Mall & Goldenwest St PM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 180 637 0 1923 755 476
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.86 0.81 0.81
Frt 0.90 0.85 1.00 0.96 0.85
Flt Protected 0.98 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3209 1441 6408 5818 1282
Flt Permitted 0.98 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3209 1441 6408 5818 1282
Peak-hour factor, PHF 0.89 0.89 0.95 0.95 0.88 0.88
Adj. Flow (vph) 202 716 0 2024 858 541
RTOR Reduction (vph) 74 74 0 0 78 114
Lane Group Flow (vph) 486 284 0 2024 1051 156
Turn Type Perm Perm
Protected Phases 4 2 6
Permitted Phases 4 6
Actuated Green, G (s) 17.4 17.4 34.6 34.6 34.6
Effective Green, g (s) 17.4 17.4 34.6 34.6 34.6
Actuated g/C Ratio 0.29 0.29 0.58 0.58 0.58
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 931 418 3695 3355 739
v/s Ratio Prot 0.15 c0.32 0.18
v/s Ratio Perm c0.20 0.12
v/c Ratio 0.52 0.68 0.55 0.31 0.21
Uniform Delay, d1 17.8 18.8 7.9 6.6 6.1
Progression Factor 0.70 0.65 0.54 1.00 1.00
Incremental Delay, d2 0.5 4.3 0.4 0.2 0.6
Delay (s) 13.1 16.4 4.6 6.8 6.8
Level of Service B B A A A
Approach Delay (s) 14.4 4.6 6.8
Approach LOS B A A

Intersection Summary
HCM Average Control Delay 7.4 HCM Level of Service A
HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 46.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
3: Westminster Mall & Goldenwest St PM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Lane Group EBL EBR NBT SBT SBR
Lane Group Flow (vph) 560 358 2024 1129 270
v/c Ratio 0.56 0.73 0.55 0.33 0.32
Control Delay 11.8 17.0 5.0 6.5 2.5
Queue Delay 0.1 0.4 0.1 0.0 0.0
Total Delay 11.8 17.4 5.1 6.5 2.5
Queue Length 50th (ft) 54 62 72 49 0
Queue Length 95th (ft) 68 95 125 80 37
Internal Link Dist (ft) 257 285 105
Turn Bay Length (ft)
Base Capacity (vph) 1294 617 3697 3435 855
Starvation Cap Reductn 0 7 396 0 0
Spillback Cap Reductn 80 46 0 276 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.46 0.63 0.61 0.36 0.32

Intersection Summary



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
4: Bolsa Av & Goldenwest St PM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 229 1412 138 512 804 481 223 1213 349 132 1167 93
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.86 0.97 0.91 1.00 0.97 0.91 1.00 0.97 0.91 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 6322 3433 5085 1583 3433 5085 1583 3433 5085 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 6322 3433 5085 1583 3433 5085 1583 3433 5085 1583
Peak-hour factor, PHF 0.89 0.89 0.89 0.92 0.92 0.92 0.94 0.94 0.94 0.90 0.90 0.90
Adj. Flow (vph) 257 1587 155 557 874 523 237 1290 371 147 1297 103
RTOR Reduction (vph) 0 13 0 0 0 13 0 0 23 0 0 46
Lane Group Flow (vph) 257 1729 0 557 874 510 237 1290 348 147 1297 57
Turn Type Prot Prot pm+ov Prot pm+ov Prot Perm
Protected Phases 7 4 3 8 1 5 2 3 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 13.5 34.0 21.6 42.1 52.9 10.1 37.6 59.2 10.8 38.3 38.3
Effective Green, g (s) 13.5 34.0 21.6 42.1 52.9 10.1 37.6 59.2 10.8 38.3 38.3
Actuated g/C Ratio 0.11 0.28 0.18 0.35 0.44 0.08 0.31 0.49 0.09 0.32 0.32
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 386 1791 618 1784 751 289 1593 781 309 1623 505
v/s Ratio Prot 0.07 c0.27 c0.16 0.17 c0.06 0.07 0.25 0.08 0.04 c0.26
v/s Ratio Perm 0.26 0.14 0.04
v/c Ratio 0.67 0.97 0.90 0.49 0.68 0.82 0.81 0.45 0.48 0.80 0.11
Uniform Delay, d1 51.1 42.4 48.2 30.5 26.8 54.1 37.9 19.7 51.9 37.3 28.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.03 1.02
Incremental Delay, d2 4.3 13.9 16.3 0.2 2.5 16.7 4.6 0.4 1.1 3.9 0.4
Delay (s) 55.4 56.3 64.5 30.7 29.2 70.8 42.5 20.1 52.5 42.5 29.9
Level of Service E E E C C E D C D D C
Approach Delay (s) 56.2 40.0 41.6 42.6
Approach LOS E D D D

Intersection Summary
HCM Average Control Delay 45.3 HCM Level of Service D
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 79.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
4: Bolsa Av & Goldenwest St PM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 257 1742 557 874 523 237 1290 371 147 1297 103
v/c Ratio 0.67 0.97 0.90 0.49 0.69 0.82 0.81 0.46 0.48 0.80 0.19
Control Delay 59.9 56.6 67.3 31.8 28.9 76.8 43.1 12.1 55.9 42.8 13.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.2 0.0
Total Delay 59.9 56.6 67.3 31.8 28.9 76.8 43.1 12.1 55.9 50.0 13.3
Queue Length 50th (ft) 99 384 219 194 293 94 340 104 53 361 17
Queue Length 95th (ft) 141 #457 #314 238 419 #161 409 159 88 418 57
Internal Link Dist (ft) 195 63 292 285
Turn Bay Length (ft) 190 200 390 230 430 150
Base Capacity (vph) 429 1805 629 1785 792 289 1595 810 372 1624 551
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 290 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.60 0.97 0.89 0.49 0.66 0.82 0.81 0.46 0.40 0.97 0.19

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
6: Bolsa Av & I-405 SB Off-Ramp PM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 1133 0 0 1797 0 119
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 1232 0 0 1953 0 129
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 404
pX, platoon unblocked 0.77 0.77 0.77
vC, conflicting volume 1232 1720 411
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 278 908 0
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 85
cM capacity (veh/h) 993 213 839

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 WB 4 NB 1
Volume Total 411 411 411 488 488 488 488 129
Volume Left 0 0 0 0 0 0 0 0
Volume Right 0 0 0 0 0 0 0 129
cSH 1700 1700 1700 1700 1700 1700 1700 839
Volume to Capacity 0.24 0.24 0.24 0.29 0.29 0.29 0.29 0.15
Queue Length 95th (ft) 0 0 0 0 0 0 0 14
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.1
Lane LOS B
Approach Delay (s) 0.0 0.0 10.1
Approach LOS B

Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 50.4% ICU Level of Service A
Analysis Period (min) 15
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HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
2: Westminster Mall & I-405 SB Ramps AM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 76 240 10 10 217 533 0 0 0 611 40 85
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00
Frt 1.00 0.99 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 0.96 1.00
Satd. Flow (prot) 1770 3517 3532 1583 1681 1695 1583
Flt Permitted 0.59 1.00 0.94 1.00 0.95 0.96 1.00
Satd. Flow (perm) 1092 3517 3311 1583 1681 1695 1583
Peak-hour factor, PHF 0.94 0.94 0.94 0.87 0.87 0.87 0.92 0.92 0.92 0.97 0.97 0.97
Adj. Flow (vph) 81 255 11 11 249 613 0 0 0 630 41 88
RTOR Reduction (vph) 0 6 0 0 0 0 0 0 0 0 0 27
Lane Group Flow (vph) 81 260 0 0 260 613 0 0 0 334 337 61
Turn Type Perm Perm Free Split Perm
Protected Phases 4 8 6 6
Permitted Phases 4 8 Free 6
Actuated Green, G (s) 10.4 10.4 10.4 60.0 41.6 41.6 41.6
Effective Green, g (s) 10.4 10.4 10.4 60.0 41.6 41.6 41.6
Actuated g/C Ratio 0.17 0.17 0.17 1.00 0.69 0.69 0.69
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 189 610 574 1583 1165 1175 1098
v/s Ratio Prot 0.07 0.20 0.20
v/s Ratio Perm 0.07 0.08 c0.39 0.04
v/c Ratio 0.43 0.43 0.45 0.39 0.29 0.29 0.06
Uniform Delay, d1 22.1 22.1 22.2 0.0 3.5 3.5 2.9
Progression Factor 1.00 1.00 0.71 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.6 0.5 0.4 0.5 0.6 0.6 0.1
Delay (s) 23.7 22.6 16.2 0.5 4.1 4.1 3.0
Level of Service C C B A A A A
Approach Delay (s) 22.9 5.2 0.0 4.0
Approach LOS C A A A

Intersection Summary
HCM Average Control Delay 7.8 HCM Level of Service A
HCM Volume to Capacity ratio 0.39
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 0.0
Intersection Capacity Utilization 41.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
2: Westminster Mall & I-405 SB Ramps AM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR SBL SBT SBR
Lane Group Flow (vph) 81 266 260 613 334 337 88
v/c Ratio 0.43 0.43 0.45 0.39 0.29 0.29 0.08
Control Delay 28.5 23.2 17.1 0.5 4.8 4.8 1.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 28.5 23.2 17.1 0.5 4.8 4.8 1.3
Queue Length 50th (ft) 27 44 35 0 36 36 0
Queue Length 95th (ft) 58 69 m38 m0 87 88 12
Internal Link Dist (ft) 193 257 256
Turn Bay Length (ft) 95
Base Capacity (vph) 291 943 883 1583 1166 1176 1125
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 9 9 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.28 0.28 0.29 0.39 0.29 0.29 0.08

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
3: Westminster Mall & Goldenwest St AM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 102 749 0 1812 850 760
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.91 0.95
Frt 0.88 0.85 1.00 0.93
Flt Protected 0.99 1.00 1.00 1.00
Satd. Flow (prot) 3154 1441 5085 3288
Flt Permitted 0.99 1.00 1.00 1.00
Satd. Flow (perm) 3154 1441 5085 3288
Peak-hour factor, PHF 0.80 0.80 0.94 0.94 0.96 0.96
Adj. Flow (vph) 128 936 0 1928 885 792
RTOR Reduction (vph) 77 77 0 0 251 0
Lane Group Flow (vph) 519 391 0 1928 1426 0
Turn Type Perm
Protected Phases 4 2 6
Permitted Phases 4
Actuated Green, G (s) 19.1 19.1 32.9 32.9
Effective Green, g (s) 19.1 19.1 32.9 32.9
Actuated g/C Ratio 0.32 0.32 0.55 0.55
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1004 459 2788 1803
v/s Ratio Prot 0.16 0.38 c0.43
v/s Ratio Perm c0.27
v/c Ratio 0.52 0.85 0.69 0.79
Uniform Delay, d1 16.7 19.1 9.9 10.8
Progression Factor 0.76 0.79 0.76 1.00
Incremental Delay, d2 0.4 13.9 0.8 3.6
Delay (s) 13.1 29.1 8.3 14.4
Level of Service B C A B
Approach Delay (s) 20.1 8.3 14.4
Approach LOS C A B

Intersection Summary
HCM Average Control Delay 13.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 85.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
3: Westminster Mall & Goldenwest St AM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Lane Group EBL EBR NBT SBT
Lane Group Flow (vph) 596 468 1928 1677
v/c Ratio 0.55 0.87 0.69 0.82
Control Delay 12.0 30.6 8.7 12.2
Queue Delay 0.0 1.5 0.3 22.7
Total Delay 12.0 32.0 9.0 34.9
Queue Length 50th (ft) 58 92 154 168
Queue Length 95th (ft) 73 #232 212 #276
Internal Link Dist (ft) 257 285 486
Turn Bay Length (ft)
Base Capacity (vph) 1177 578 2786 2053
Starvation Cap Reductn 0 2 306 0
Spillback Cap Reductn 30 29 0 438
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.52 0.85 0.78 1.04

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
4: Bolsa Av & Goldenwest St AM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 139 589 82 275 1307 458 94 1215 348 140 1364 95
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 1.00 0.97 0.91 1.00 0.97 0.91 1.00 0.91
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.97 1.00 0.99
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3433 5085 1583 3433 5085 1583 3433 4916 1770 5036
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3433 5085 1583 3433 5085 1583 3433 4916 1770 5036
Peak-hour factor, PHF 0.75 0.75 0.75 0.95 0.95 0.95 0.95 0.95 0.95 0.87 0.87 0.87
Adj. Flow (vph) 185 785 109 289 1376 482 99 1279 366 161 1568 109
RTOR Reduction (vph) 0 0 65 0 0 7 0 42 0 0 6 0
Lane Group Flow (vph) 185 785 44 289 1376 475 99 1603 0 161 1671 0
Turn Type Prot Perm Prot pm+ov Prot Prot
Protected Phases 7 4 3 8 1 5 2 1 6
Permitted Phases 4 8
Actuated Green, G (s) 8.0 30.9 30.9 14.9 37.8 50.8 7.6 45.2 13.0 50.6
Effective Green, g (s) 8.0 30.9 30.9 14.9 37.8 50.8 7.6 45.2 13.0 50.6
Actuated g/C Ratio 0.07 0.26 0.26 0.12 0.32 0.42 0.06 0.38 0.11 0.42
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 229 1309 408 426 1602 670 217 1852 192 2124
v/s Ratio Prot c0.05 0.15 0.08 c0.27 0.08 0.03 c0.33 0.09 c0.33
v/s Ratio Perm 0.03 0.22
v/c Ratio 0.81 0.60 0.11 0.68 0.86 0.71 0.46 0.87 0.84 0.79
Uniform Delay, d1 55.2 39.1 34.0 50.3 38.6 28.5 54.2 34.6 52.5 30.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.93 0.89
Incremental Delay, d2 18.5 0.7 0.1 4.3 4.8 3.4 1.5 5.7 18.8 2.0
Delay (s) 73.8 39.9 34.1 54.5 43.4 32.0 55.7 40.3 67.6 28.8
Level of Service E D C D D C E D E C
Approach Delay (s) 45.1 42.3 41.2 32.2
Approach LOS D D D C

Intersection Summary
HCM Average Control Delay 39.7 HCM Level of Service D
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 81.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
4: Bolsa Av & Goldenwest St AM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 185 785 109 289 1376 482 99 1645 161 1677
v/c Ratio 0.81 0.60 0.23 0.68 0.86 0.71 0.45 0.87 0.84 0.79
Control Delay 81.1 41.5 11.9 58.6 45.0 28.9 60.9 39.3 74.1 29.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14.6
Total Delay 81.1 41.5 11.9 58.6 45.0 28.9 60.9 39.3 74.1 43.8
Queue Length 50th (ft) 74 194 12 111 360 215 38 420 121 375
Queue Length 95th (ft) #94 196 39 156 420 312 68 488m#180 412
Internal Link Dist (ft) 195 63 292 285
Turn Bay Length (ft) 190 120 120 120 120
Base Capacity (vph) 229 1308 473 486 1653 676 229 1897 192 2130
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 475
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.81 0.60 0.23 0.59 0.83 0.71 0.43 0.87 0.84 1.01

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
6: Bolsa Av & I-405 SB Off-Ramp AM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 726 0 0 2040 0 346
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 789 0 0 2217 0 376
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 404
pX, platoon unblocked 0.88 0.88 0.88
vC, conflicting volume 789 1528 395
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 478 1321 28
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 59
cM capacity (veh/h) 947 130 912

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1
Volume Total 395 395 739 739 739 376
Volume Left 0 0 0 0 0 0
Volume Right 0 0 0 0 0 376
cSH 1700 1700 1700 1700 1700 912
Volume to Capacity 0.23 0.23 0.43 0.43 0.43 0.41
Queue Length 95th (ft) 0 0 0 0 0 51
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 11.7
Lane LOS B
Approach Delay (s) 0.0 0.0 11.7
Approach LOS B

Intersection Summary
Average Delay 1.3
Intersection Capacity Utilization 48.2% ICU Level of Service A
Analysis Period (min) 15
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HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
2: Westminster Mall & I-405 SB Ramps PM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 159 296 17 28 221 315 0 0 0 579 65 213
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00
Frt 1.00 0.99 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.99 1.00 0.95 0.96 1.00
Satd. Flow (prot) 1770 3510 3520 1583 1681 1701 1583
Flt Permitted 0.58 1.00 0.89 1.00 0.95 0.96 1.00
Satd. Flow (perm) 1083 3510 3146 1583 1681 1701 1583
Peak-hour factor, PHF 0.87 0.87 0.87 0.90 0.90 0.90 0.92 0.92 0.92 0.94 0.94 0.94
Adj. Flow (vph) 183 340 20 31 246 350 0 0 0 616 69 227
RTOR Reduction (vph) 0 9 0 0 0 0 0 0 0 0 0 89
Lane Group Flow (vph) 183 351 0 0 277 350 0 0 0 339 346 138
Turn Type Perm Perm Free Split Perm
Protected Phases 4 8 6 6
Permitted Phases 4 8 Free 6
Actuated Green, G (s) 15.6 15.6 15.6 60.0 36.4 36.4 36.4
Effective Green, g (s) 15.6 15.6 15.6 60.0 36.4 36.4 36.4
Actuated g/C Ratio 0.26 0.26 0.26 1.00 0.61 0.61 0.61
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 282 913 818 1583 1020 1032 960
v/s Ratio Prot 0.10 0.20 c0.20
v/s Ratio Perm c0.17 0.09 0.22 0.09
v/c Ratio 0.65 0.38 0.34 0.22 0.33 0.34 0.14
Uniform Delay, d1 19.8 18.3 18.0 0.0 5.8 5.8 5.1
Progression Factor 1.00 1.00 0.92 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.1 0.3 0.2 0.2 0.9 0.9 0.3
Delay (s) 24.8 18.5 16.7 0.2 6.7 6.7 5.4
Level of Service C B B A A A A
Approach Delay (s) 20.7 7.5 0.0 6.4
Approach LOS C A A A

Intersection Summary
HCM Average Control Delay 10.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.43
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 43.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
2: Westminster Mall & I-405 SB Ramps PM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR SBL SBT SBR
Lane Group Flow (vph) 183 360 277 350 339 346 227
v/c Ratio 0.65 0.39 0.34 0.22 0.33 0.33 0.22
Control Delay 29.7 17.7 16.1 0.2 8.4 8.4 2.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 29.7 17.7 16.1 0.2 8.4 8.4 2.0
Queue Length 50th (ft) 59 54 43 0 53 55 0
Queue Length 95th (ft) 94 68 m75 m0 135 137 29
Internal Link Dist (ft) 193 257 256
Turn Bay Length (ft) 95
Base Capacity (vph) 415 1353 1206 1583 1020 1033 1050
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.44 0.27 0.23 0.22 0.33 0.33 0.22

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
3: Westminster Mall & Goldenwest St PM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 188 687 0 2285 786 564
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.91 0.95
Frt 0.90 0.85 1.00 0.94
Flt Protected 0.98 1.00 1.00 1.00
Satd. Flow (prot) 3207 1441 5085 3317
Flt Permitted 0.98 1.00 1.00 1.00
Satd. Flow (perm) 3207 1441 5085 3317
Peak-hour factor, PHF 0.89 0.89 0.95 0.95 0.88 0.88
Adj. Flow (vph) 211 772 0 2405 893 641
RTOR Reduction (vph) 86 86 0 0 191 0
Lane Group Flow (vph) 511 300 0 2405 1343 0
Turn Type Perm
Protected Phases 4 2 6
Permitted Phases 4
Actuated Green, G (s) 16.7 16.7 35.3 35.3
Effective Green, g (s) 16.7 16.7 35.3 35.3
Actuated g/C Ratio 0.28 0.28 0.59 0.59
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 893 401 2992 1952
v/s Ratio Prot 0.16 c0.47 0.40
v/s Ratio Perm c0.21
v/c Ratio 0.57 0.75 0.80 0.69
Uniform Delay, d1 18.6 19.7 9.6 8.5
Progression Factor 0.94 0.96 1.09 1.00
Incremental Delay, d2 0.9 7.2 0.2 2.0
Delay (s) 18.3 26.1 10.8 10.6
Level of Service B C B B
Approach Delay (s) 21.3 10.8 10.6
Approach LOS C B B

Intersection Summary
HCM Average Control Delay 12.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 74.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
3: Westminster Mall & Goldenwest St PM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Lane Group EBL EBR NBT SBT
Lane Group Flow (vph) 597 386 2405 1534
v/c Ratio 0.61 0.79 0.80 0.72
Control Delay 16.1 25.1 11.8 8.9
Queue Delay 0.0 0.3 1.5 2.4
Total Delay 16.1 25.5 13.4 11.3
Queue Length 50th (ft) 62 74 316 133
Queue Length 95th (ft) 104 #215 m264 210
Internal Link Dist (ft) 257 285 486
Turn Bay Length (ft)
Base Capacity (vph) 1149 560 2990 2141
Starvation Cap Reductn 0 6 378 0
Spillback Cap Reductn 12 18 0 455
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.53 0.71 0.92 0.91

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
4: Bolsa Av & Goldenwest St PM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 261 1463 143 545 840 640 238 1384 389 138 1238 97
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 1.00 0.97 0.91 1.00 0.97 0.91 1.00 0.91
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.97 1.00 0.99
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3433 5085 1583 3433 5085 1583 3433 4918 1770 5030
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3433 5085 1583 3433 5085 1583 3433 4918 1770 5030
Peak-hour factor, PHF 0.89 0.89 0.89 0.92 0.92 0.92 0.94 0.94 0.94 0.90 0.90 0.90
Adj. Flow (vph) 293 1644 161 592 913 696 253 1472 414 153 1376 108
RTOR Reduction (vph) 0 0 46 0 0 13 0 42 0 0 7 0
Lane Group Flow (vph) 293 1644 115 592 913 683 253 1844 0 153 1477 0
Turn Type Prot Perm Prot pm+ov Prot Prot
Protected Phases 7 4 3 8 1 5 2 1 6
Permitted Phases 4 8
Actuated Green, G (s) 24.7 36.0 36.0 17.0 28.3 38.3 9.0 41.0 10.0 42.0
Effective Green, g (s) 24.7 36.0 36.0 17.0 28.3 38.3 9.0 41.0 10.0 42.0
Actuated g/C Ratio 0.21 0.30 0.30 0.14 0.24 0.32 0.08 0.34 0.08 0.35
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 707 1526 475 486 1199 558 257 1680 148 1761
v/s Ratio Prot 0.09 c0.32 0.17 0.18 c0.10 0.07 c0.37 0.09 0.29
v/s Ratio Perm 0.07 0.33
v/c Ratio 0.41 1.08 0.24 1.22 0.76 1.22 0.98 1.10 1.03 0.84
Uniform Delay, d1 41.4 42.0 31.7 51.5 42.7 40.8 55.4 39.5 55.0 35.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.96 0.94
Incremental Delay, d2 0.4 47.0 0.3 115.7 2.9 116.2 51.4 53.7 72.8 3.7
Delay (s) 41.8 89.0 32.0 167.2 45.6 157.0 106.8 93.2 125.6 37.4
Level of Service D F C F D F F F F D
Approach Delay (s) 78.0 113.5 94.8 45.6
Approach LOS E F F D

Intersection Summary
HCM Average Control Delay 85.6 HCM Level of Service F
HCM Volume to Capacity ratio 1.13
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 100.2% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
4: Bolsa Av & Goldenwest St PM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 293 1644 161 592 913 696 253 1886 153 1484
v/c Ratio 0.41 1.08 0.31 1.22 0.76 1.22 0.98 1.10 1.03 0.84
Control Delay 44.6 87.2 20.6 159.2 47.0 148.2 107.9 89.1 124.8 37.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 173.8 0.0 4.7 0.0 11.2
Total Delay 44.6 87.2 20.6 159.2 47.0 322.0 107.9 93.8 124.8 48.7
Queue Length 50th (ft) 102 ~520 55 ~289 242 ~653 102 ~593 ~125 355
Queue Length 95th (ft) 153 #605 112 #404 274 #832 #188 #691m#242 404
Internal Link Dist (ft) 89 63 292 285
Turn Bay Length (ft) 190 120 120 120 120
Base Capacity (vph) 707 1526 521 486 1568 570 257 1722 148 1767
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 283
Spillback Cap Reductn 0 0 0 0 0 138 0 17 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.41 1.08 0.31 1.22 0.58 1.61 0.98 1.11 1.03 1.00

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
6: Bolsa Av & I-405 SB Off-Ramp PM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 1216 0 0 2025 0 124
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 1322 0 0 2201 0 135
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 404
pX, platoon unblocked 0.71 0.71 0.71
vC, conflicting volume 1322 2055 661
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 637 1670 0
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 82
cM capacity (veh/h) 669 62 770

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1
Volume Total 661 661 734 734 734 135
Volume Left 0 0 0 0 0 0
Volume Right 0 0 0 0 0 135
cSH 1700 1700 1700 1700 1700 770
Volume to Capacity 0.39 0.39 0.43 0.43 0.43 0.18
Queue Length 95th (ft) 0 0 0 0 0 16
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 10.7
Lane LOS B
Approach Delay (s) 0.0 0.0 10.7
Approach LOS B

Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 51.3% ICU Level of Service A
Analysis Period (min) 15
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HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
2: Westminster Mall & I-405 SB Ramps AM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 76 240 10 10 217 533 0 0 0 611 40 85
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00
Frt 1.00 0.99 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 0.96 1.00
Satd. Flow (prot) 1770 3517 3532 1583 1681 1695 1583
Flt Permitted 0.59 1.00 0.94 1.00 0.95 0.96 1.00
Satd. Flow (perm) 1093 3517 3312 1583 1681 1695 1583
Peak-hour factor, PHF 0.94 0.94 0.94 0.87 0.87 0.87 0.92 0.92 0.92 0.97 0.97 0.97
Adj. Flow (vph) 81 255 11 11 249 613 0 0 0 630 41 88
RTOR Reduction (vph) 0 7 0 0 0 0 0 0 0 0 0 27
Lane Group Flow (vph) 81 259 0 0 260 613 0 0 0 334 337 61
Turn Type Perm Perm pm+ov Split Perm
Protected Phases 4 8 6 6 6
Permitted Phases 4 8 8 6
Actuated Green, G (s) 10.5 10.5 10.5 52.0 41.5 41.5 41.5
Effective Green, g (s) 10.5 10.5 10.5 52.0 41.5 41.5 41.5
Actuated g/C Ratio 0.18 0.18 0.18 0.87 0.69 0.69 0.69
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 191 615 580 1583 1163 1172 1095
v/s Ratio Prot 0.07 c0.27 0.20 0.20
v/s Ratio Perm 0.07 0.08 0.12 0.04
v/c Ratio 0.42 0.42 0.45 0.39 0.29 0.29 0.06
Uniform Delay, d1 22.1 22.0 22.2 0.8 3.6 3.6 3.0
Progression Factor 1.00 1.00 0.75 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.5 0.5 0.5 0.1 0.6 0.6 0.1
Delay (s) 23.6 22.5 17.1 0.9 4.2 4.2 3.1
Level of Service C C B A A A A
Approach Delay (s) 22.8 5.8 0.0 4.1
Approach LOS C A A A

Intersection Summary
HCM Average Control Delay 8.1 HCM Level of Service A
HCM Volume to Capacity ratio 0.39
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 0.0
Intersection Capacity Utilization 46.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
2: Westminster Mall & I-405 SB Ramps AM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR SBL SBT SBR
Lane Group Flow (vph) 81 266 260 613 334 337 88
v/c Ratio 0.42 0.43 0.45 0.39 0.29 0.29 0.08
Control Delay 28.1 22.8 18.4 1.3 4.9 4.9 1.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 28.1 22.8 18.4 1.3 4.9 4.9 1.4
Queue Length 50th (ft) 27 44 37 0 36 36 0
Queue Length 95th (ft) 57 68 34 27 89 90 12
Internal Link Dist (ft) 193 257 256
Turn Bay Length (ft) 100
Base Capacity (vph) 492 1588 1491 1583 1163 1173 1122
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 9 9 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.16 0.17 0.17 0.39 0.29 0.29 0.08

Intersection Summary



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
3: Westminster Mall & Goldenwest St AM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 102 749 0 1812 850 760
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.86 0.81 0.81
Frt 0.88 0.85 1.00 0.95 0.85
Flt Protected 0.99 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3154 1441 6408 5755 1282
Flt Permitted 0.99 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3154 1441 6408 5755 1282
Peak-hour factor, PHF 0.80 0.80 0.94 0.94 0.96 0.96
Adj. Flow (vph) 128 936 0 1928 885 792
RTOR Reduction (vph) 34 34 0 0 116 205
Lane Group Flow (vph) 562 434 0 1928 1165 191
Turn Type Perm Perm
Protected Phases 4 2 6
Permitted Phases 4 6
Actuated Green, G (s) 23.1 23.1 28.9 28.9 28.9
Effective Green, g (s) 23.1 23.1 28.9 28.9 28.9
Actuated g/C Ratio 0.38 0.38 0.48 0.48 0.48
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1214 555 3087 2772 617
v/s Ratio Prot 0.18 c0.30 0.20
v/s Ratio Perm c0.30 0.15
v/c Ratio 0.46 0.78 0.62 0.42 0.31
Uniform Delay, d1 13.8 16.2 11.5 10.1 9.5
Progression Factor 0.87 0.92 0.67 1.00 1.00
Incremental Delay, d2 0.3 7.0 0.7 0.5 1.3
Delay (s) 12.3 21.9 8.4 10.6 10.8
Level of Service B C A B B
Approach Delay (s) 16.5 8.4 10.6
Approach LOS B A B

Intersection Summary
HCM Average Control Delay 11.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 54.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
3: Westminster Mall & Goldenwest St AM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Lane Group EBL EBR NBT SBT SBR
Lane Group Flow (vph) 596 468 1928 1281 396
v/c Ratio 0.48 0.79 0.63 0.44 0.48
Control Delay 11.5 23.0 9.0 9.8 3.9
Queue Delay 0.1 2.2 0.0 0.0 0.0
Total Delay 11.6 25.2 9.0 9.8 3.9
Queue Length 50th (ft) 57 153 98 73 0
Queue Length 95th (ft) 65 130 212 114 56
Internal Link Dist (ft) 257 285 100
Turn Bay Length (ft)
Base Capacity (vph) 1501 702 3084 2888 823
Starvation Cap Reductn 0 8 0 0 0
Spillback Cap Reductn 221 123 0 261 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.47 0.81 0.63 0.49 0.48

Intersection Summary



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
4: Bolsa Av & Goldenwest St AM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 139 589 82 275 1307 458 94 1215 348 140 1364 95
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.86 0.97 0.91 1.00 0.97 0.91 1.00 0.97 0.91 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 6291 3433 5085 1583 3433 5085 1583 3433 5085 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 6291 3433 5085 1583 3433 5085 1583 3433 5085 1583
Peak-hour factor, PHF 0.75 0.75 0.75 0.95 0.95 0.95 0.95 0.95 0.95 0.87 0.87 0.87
Adj. Flow (vph) 185 785 109 289 1376 482 99 1279 366 161 1568 109
RTOR Reduction (vph) 0 21 0 0 0 7 0 0 47 0 0 39
Lane Group Flow (vph) 185 873 0 289 1376 475 99 1279 319 161 1568 70
Turn Type Prot Prot pm+ov Prot pm+ov Prot Perm
Protected Phases 7 4 3 8 1 5 2 3 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 8.9 31.5 14.6 37.2 48.9 7.6 46.2 60.8 11.7 50.3 50.3
Effective Green, g (s) 8.9 31.5 14.6 37.2 48.9 7.6 46.2 60.8 11.7 50.3 50.3
Actuated g/C Ratio 0.07 0.26 0.12 0.31 0.41 0.06 0.38 0.51 0.10 0.42 0.42
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 255 1651 418 1576 698 217 1958 855 335 2131 664
v/s Ratio Prot 0.05 0.14 c0.08 c0.27 c0.07 0.03 0.25 0.05 0.05 c0.31
v/s Ratio Perm 0.23 0.16 0.04
v/c Ratio 0.73 0.53 0.69 0.87 0.68 0.46 0.65 0.37 0.48 0.74 0.11
Uniform Delay, d1 54.4 37.9 50.5 39.2 29.2 54.2 30.3 18.0 51.3 29.3 21.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.07 1.16
Incremental Delay, d2 9.8 0.3 4.9 5.7 2.7 1.5 1.7 0.3 1.0 2.1 0.3
Delay (s) 64.2 38.2 55.4 44.8 31.9 55.7 32.0 18.3 49.4 33.5 24.9
Level of Service E D E D C E C B D C C
Approach Delay (s) 42.7 43.4 30.5 34.3
Approach LOS D D C C

Intersection Summary
HCM Average Control Delay 37.5 HCM Level of Service D
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 4.0
Intersection Capacity Utilization 72.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
4: Bolsa Av & Goldenwest St AM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 185 894 289 1376 482 99 1279 366 161 1568 109
v/c Ratio 0.73 0.53 0.69 0.87 0.69 0.45 0.65 0.41 0.48 0.74 0.16
Control Delay 71.0 38.1 59.6 46.4 31.5 60.9 32.9 13.6 52.2 34.1 11.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.8 0.0
Total Delay 71.0 38.1 59.6 46.4 31.5 60.9 32.9 13.6 52.2 38.9 11.9
Queue Length 50th (ft) 73 168 110 364 282 38 299 114 56 408 24
Queue Length 95th (ft) 93 163 157 426 381 68 372 199 87 456 m58
Internal Link Dist (ft) 195 63 292 285
Turn Bay Length (ft) 190 200 810 230 430 150
Base Capacity (vph) 257 1673 458 1610 786 229 1959 917 515 2129 702
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 488 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.72 0.53 0.63 0.85 0.61 0.43 0.65 0.40 0.31 0.96 0.16

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
6: Bolsa Av & I-405 SB Off-Ramp AM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 726 0 0 2040 0 346
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 789 0 0 2217 0 376
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 404
pX, platoon unblocked 0.93 0.93 0.93
vC, conflicting volume 789 1343 263
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 503 1100 0
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 63
cM capacity (veh/h) 982 192 1007

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 WB 4 NB 1
Volume Total 263 263 263 554 554 554 554 376
Volume Left 0 0 0 0 0 0 0 0
Volume Right 0 0 0 0 0 0 0 376
cSH 1700 1700 1700 1700 1700 1700 1700 1007
Volume to Capacity 0.15 0.15 0.15 0.33 0.33 0.33 0.33 0.37
Queue Length 95th (ft) 0 0 0 0 0 0 0 44
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.7
Lane LOS B
Approach Delay (s) 0.0 0.0 10.7
Approach LOS B

Intersection Summary
Average Delay 1.2
Intersection Capacity Utilization 42.1% ICU Level of Service A
Analysis Period (min) 15
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HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
2: Westminster Mall & I-405 SB Ramps PM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 159 296 17 28 221 315 0 0 0 579 65 213
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00
Frt 1.00 0.99 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.99 1.00 0.95 0.96 1.00
Satd. Flow (prot) 1770 3510 3520 1583 1681 1701 1583
Flt Permitted 0.58 1.00 0.89 1.00 0.95 0.96 1.00
Satd. Flow (perm) 1083 3510 3146 1583 1681 1701 1583
Peak-hour factor, PHF 0.87 0.87 0.87 0.90 0.90 0.90 0.92 0.92 0.92 0.94 0.94 0.94
Adj. Flow (vph) 183 340 20 31 246 350 0 0 0 616 69 227
RTOR Reduction (vph) 0 9 0 0 0 0 0 0 0 0 0 89
Lane Group Flow (vph) 183 351 0 0 277 350 0 0 0 339 346 138
Turn Type Perm Perm pm+ov Split Perm
Protected Phases 4 8 6 6 6
Permitted Phases 4 8 8 6
Actuated Green, G (s) 15.6 15.6 15.6 52.0 36.4 36.4 36.4
Effective Green, g (s) 15.6 15.6 15.6 52.0 36.4 36.4 36.4
Actuated g/C Ratio 0.26 0.26 0.26 0.87 0.61 0.61 0.61
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 282 913 818 1583 1020 1032 960
v/s Ratio Prot 0.10 0.13 0.20 c0.20
v/s Ratio Perm c0.17 0.09 0.09 0.09
v/c Ratio 0.65 0.38 0.34 0.22 0.33 0.34 0.14
Uniform Delay, d1 19.8 18.3 18.0 0.7 5.8 5.8 5.1
Progression Factor 1.00 1.00 0.74 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.1 0.3 0.2 0.1 0.9 0.9 0.3
Delay (s) 24.8 18.5 13.6 0.7 6.7 6.7 5.4
Level of Service C B B A A A A
Approach Delay (s) 20.7 6.4 0.0 6.4
Approach LOS C A A A

Intersection Summary
HCM Average Control Delay 10.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.43
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 43.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
2: Westminster Mall & I-405 SB Ramps PM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR SBL SBT SBR
Lane Group Flow (vph) 183 360 277 350 339 346 227
v/c Ratio 0.65 0.39 0.34 0.22 0.33 0.33 0.22
Control Delay 29.7 17.7 13.4 0.3 8.4 8.4 2.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 29.7 17.7 13.4 0.3 8.4 8.4 2.0
Queue Length 50th (ft) 59 54 35 0 53 55 0
Queue Length 95th (ft) 94 68 24 1 135 137 29
Internal Link Dist (ft) 193 257 256
Turn Bay Length (ft) 100
Base Capacity (vph) 415 1353 1206 1583 1020 1033 1050
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.44 0.27 0.23 0.22 0.33 0.33 0.22

Intersection Summary



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
3: Westminster Mall & Goldenwest St PM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 188 687 0 2285 786 564
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.86 0.81 0.81
Frt 0.90 0.85 1.00 0.96 0.85
Flt Protected 0.98 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3207 1441 6408 5796 1282
Flt Permitted 0.98 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3207 1441 6408 5796 1282
Peak-hour factor, PHF 0.89 0.89 0.95 0.95 0.88 0.88
Adj. Flow (vph) 211 772 0 2405 893 641
RTOR Reduction (vph) 65 65 0 0 92 140
Lane Group Flow (vph) 532 321 0 2405 1122 180
Turn Type Perm Perm
Protected Phases 4 2 6
Permitted Phases 4 6
Actuated Green, G (s) 18.3 18.3 33.7 33.7 33.7
Effective Green, g (s) 18.3 18.3 33.7 33.7 33.7
Actuated g/C Ratio 0.30 0.30 0.56 0.56 0.56
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 978 440 3599 3255 720
v/s Ratio Prot 0.17 c0.38 0.19
v/s Ratio Perm c0.22 0.14
v/c Ratio 0.54 0.73 0.67 0.34 0.25
Uniform Delay, d1 17.4 18.6 9.2 7.1 6.7
Progression Factor 0.78 0.75 0.99 1.00 1.00
Incremental Delay, d2 0.6 5.8 0.4 0.3 0.8
Delay (s) 14.1 19.7 9.5 7.4 7.5
Level of Service B B A A A
Approach Delay (s) 16.3 9.5 7.5
Approach LOS B A A

Intersection Summary
HCM Average Control Delay 10.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 52.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
3: Westminster Mall & Goldenwest St PM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Lane Group EBL EBR NBT SBT SBR
Lane Group Flow (vph) 597 386 2405 1214 320
v/c Ratio 0.57 0.76 0.67 0.36 0.37
Control Delay 13.0 20.3 10.4 7.0 2.7
Queue Delay 0.1 0.7 0.2 0.0 0.0
Total Delay 13.1 21.0 10.6 7.0 2.7
Queue Length 50th (ft) 55 68 220 56 0
Queue Length 95th (ft) 71 104 m245 86 39
Internal Link Dist (ft) 257 285 103
Turn Bay Length (ft)
Base Capacity (vph) 1288 610 3599 3346 861
Starvation Cap Reductn 0 9 344 0 0
Spillback Cap Reductn 99 57 0 423 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.50 0.70 0.74 0.42 0.37

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
4: Bolsa Av & Goldenwest St PM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 261 1463 143 545 840 640 238 1384 389 138 1238 97
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.86 0.97 0.91 1.00 0.97 0.91 1.00 0.97 0.91 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 6322 3433 5085 1583 3433 5085 1583 3433 5085 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 6322 3433 5085 1583 3433 5085 1583 3433 5085 1583
Peak-hour factor, PHF 0.89 0.89 0.89 0.92 0.92 0.92 0.94 0.94 0.94 0.90 0.90 0.90
Adj. Flow (vph) 293 1644 161 592 913 696 253 1472 414 153 1376 108
RTOR Reduction (vph) 0 13 0 0 0 11 0 0 54 0 0 45
Lane Group Flow (vph) 293 1792 0 592 913 685 253 1472 360 153 1376 63
Turn Type Prot Prot pm+ov Prot pm+ov Prot Perm
Protected Phases 7 4 3 8 1 5 2 3 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 14.5 32.0 19.0 36.5 53.2 10.9 36.3 55.3 16.7 42.1 42.1
Effective Green, g (s) 14.5 32.0 19.0 36.5 53.2 10.9 36.3 55.3 16.7 42.1 42.1
Actuated g/C Ratio 0.12 0.27 0.16 0.30 0.44 0.09 0.30 0.46 0.14 0.35 0.35
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 415 1686 544 1547 755 312 1538 782 478 1784 555
v/s Ratio Prot 0.09 c0.28 c0.17 0.18 c0.13 0.07 c0.29 0.07 0.04 0.27
v/s Ratio Perm 0.31 0.15 0.04
v/c Ratio 0.71 1.06 1.09 0.59 0.91 0.81 0.96 0.46 0.32 0.77 0.11
Uniform Delay, d1 50.7 44.0 50.5 35.4 31.1 53.5 41.1 22.1 46.5 34.7 26.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.11 1.28
Incremental Delay, d2 5.4 40.8 64.7 0.6 14.6 14.7 14.8 0.4 0.4 3.0 0.4
Delay (s) 56.1 84.8 115.2 36.0 45.7 68.2 55.9 22.6 46.5 41.3 34.0
Level of Service E F F D D E E C D D C
Approach Delay (s) 80.8 60.4 50.9 41.3
Approach LOS F E D D

Intersection Summary
HCM Average Control Delay 59.3 HCM Level of Service E
HCM Volume to Capacity ratio 0.99
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 83.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
4: Bolsa Av & Goldenwest St PM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 293 1805 592 913 696 253 1472 414 153 1376 108
v/c Ratio 0.70 1.06 1.09 0.59 0.91 0.81 0.96 0.50 0.32 0.77 0.18
Control Delay 60.3 82.3 111.9 37.6 46.0 73.5 56.2 17.9 47.2 41.7 15.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 8.9 0.0
Total Delay 60.3 82.3 111.9 37.6 46.0 73.5 56.2 17.9 47.2 50.6 15.1
Queue Length 50th (ft) 112 ~445 ~265 221 463 100 ~443 163 51 382 26
Queue Length 95th (ft) 157 #512 #380 271 #725 #164 #540 256 83 440 m64
Internal Link Dist (ft) 195 63 292 285
Turn Bay Length (ft) 190 200 810 230 430 150
Base Capacity (vph) 458 1700 544 1546 794 315 1540 833 544 1782 600
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 383 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.64 1.06 1.09 0.59 0.88 0.80 0.96 0.50 0.28 0.98 0.18

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
6: Bolsa Av & I-405 SB Off-Ramp PM Peak Hour

I-405 PA/ED 11/22/2010
Albert Grover & Associates

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 1216 0 0 2025 0 124
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 1322 0 0 2201 0 135
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 404
pX, platoon unblocked 0.77 0.77 0.77
vC, conflicting volume 1322 1872 441
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 356 1074 0
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 84
cM capacity (veh/h) 920 165 832

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 WB 4 NB 1
Volume Total 441 441 441 550 550 550 550 135
Volume Left 0 0 0 0 0 0 0 0
Volume Right 0 0 0 0 0 0 0 135
cSH 1700 1700 1700 1700 1700 1700 1700 832
Volume to Capacity 0.26 0.26 0.26 0.32 0.32 0.32 0.32 0.16
Queue Length 95th (ft) 0 0 0 0 0 0 0 14
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.2
Lane LOS B
Approach Delay (s) 0.0 0.0 10.2
Approach LOS B

Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 51.3% ICU Level of Service A
Analysis Period (min) 15
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I‐405 PA/ED ‐ Year 2040 No Build Condition 
Goldenwest Street & Bolsa Avenue at I‐405 NB On‐Ramp (NB Goldenwest St)

Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 104 114 104 104 76 85 76 85 85 114

Discharge @ 900 vph/lane 90 90 90 90 90 90 90 90 90 90
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Time (Minutes)

PM PEAK HOUR

Arrival Rate

Discharge @ 900 vph/lane

Discharge @ 850 vph/lane

Discharge @ 800 vph/lane
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Discharge @ 900 vph/lane 90 90 90 90 90 90 90 90 90 90

Max Queue (veh) 14 38 52 66 52 47 33 28 23 47

Discharge @ 850 vph/lane 85 85 85 85 85 85 85 85 85 85

Max Queue (veh) 19 48 67 86 77 77 68 68 68 97

Discharge @ 800 vph/lane 80 80 80 80 80 80 80 80 80 80

Max Queue (veh) 24 58 82 106 102 107 103 108 113 147

947 1Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



I‐405 PA/ED ‐ Year 2040 Project Condition 
Goldenwest Street & Bolsa Avenue at I‐405 NB On‐Ramp (NB Goldenwest St)

Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 52 57 52 52 38 43 38 43 43 57

Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75
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Time (Minutes)

PM PEAK HOUR

Arrival Rate

Discharge @ 750 vph/lane

Discharge @ 650 vph/lane

Discharge @ 500 vph/lane
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Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 650 vph/lane 65 65 65 65 65 65 65 65 65 65

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 500 vph/lane 50 50 50 50 50 50 50 50 50 50

Max Queue (veh) 2 9 11 13 1 0 0 0 0 7

947 2Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 43 55 61 55 79 79 67 61 67 43

I‐405 PA/ED ‐ Year 2040 No Build Condition 
Goldenwest Street & Bolsa Avenue at I‐405 SB On‐Ramp (SB Goldenwest St)
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Time (Minutes)

AM PEAK HOUR

Arrival Rate

Discharge @ 900 vph/lane

Discharge @ 700 vph/lane

Discharge @ 500 vph/lane
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Arrival (veh/ln) 43 55 61 55 79 79 67 61 67 43

Discharge @ 900 vph/lane 90 90 90 90 90 90 90 90 90 90

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 700 vph/lane 70 70 70 70 70 70 70 70 70 70

Max Queue (veh) 0 0 0 0 9 18 15 6 3 0

Discharge @ 500 vph/lane 50 50 50 50 50 50 50 50 50 50

Max Queue (veh) 0 5 16 21 50 79 96 107 124 117

609 1Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 43 55 61 55 79 79 67 61 67 43

I‐405 PA/ED ‐ Year 2040 Project Condition 
Goldenwest Street & Bolsa Avenue at I‐405 SB On‐Ramp (SB Goldenwest St)
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Discharge @ 900 vph/lane

Discharge @ 700 vph/lane

Discharge @ 500 vph/lane
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Arrival (veh/ln) 43 55 61 55 79 79 67 61 67 43

Discharge @ 900 vph/lane 90 90 90 90 90 90 90 90 90 90

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 700 vph/lane 70 70 70 70 70 70 70 70 70 70

Max Queue (veh) 0 0 0 0 9 18 15 6 3 0

Discharge @ 500 vph/lane 50 50 50 50 50 50 50 50 50 50

Max Queue (veh) 0 5 16 21 50 79 96 107 124 117

609 1Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



I‐405 PA/ED ‐ Year 2040 No Build Condition 
Goldenwest Street & Bolsa Avenue at I‐405 SB On‐Ramp (EB Bolsa Ave)

Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 50 39 43 46 27 27 39 35 31 50

Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75
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Time (Minutes)

PM PEAK HOUR

Arrival Rate

Discharge @ 750 vph/lane

Discharge @ 650 vph/lane

Discharge @ 500 vph/lane

R
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p
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Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 650 vph/lane 65 65 65 65 65 65 65 65 65 65

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 500 vph/lane 50 50 50 50 50 50 50 50 50 50

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

774 2Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



I‐405 PA/ED ‐ Year 2040 Project Condition 
Goldenwest Street & Bolsa Avenue at I‐405 SB On‐Ramp (EB Bolsa Ave)

Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 50 39 43 46 27 27 39 35 31 50

Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75
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Time (Minutes)

PM PEAK HOUR

Arrival Rate

Discharge @ 750 vph/lane

Discharge @ 650 vph/lane

Discharge @ 500 vph/lane

R
am

p
 M

e
te
r 

Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 650 vph/lane 65 65 65 65 65 65 65 65 65 65

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 500 vph/lane 50 50 50 50 50 50 50 50 50 50

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

774 2Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Springdale St & Westminster Blvd Interchange 
Intersection Level of Service Analysis Worksheets 
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Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

PM Peak Hour

Existing Condition (Year 2009) Arterial Interchange Analysis and Levels of Service

North/South Street
Agency(s)ID

Location

Traffic Control/

Comments
East/West Street

No. of 

Lanes

AM Peak Hour

Springdale Street & Westminster Boulevard Interchange

1 I‐405 SB Off‐Ramp Springdale St Stop‐Controlled Off‐Ramp Caltrans, Westminster ‐‐ ‐‐ ‐‐ 0.47 28.1 D ‐‐ ‐‐ 0.60 36.1 E

2 Westminster Blvd Springdale St Existing Traffic Signal Westminster ‐‐ ‐‐ ‐‐ 0.76 39.9 D ‐‐ ‐‐ 0.79 40.1 D

3 Westminster Blvd I‐405 SB On‐Ramp Unsignalized On‐Ramp Caltrans, Westminster 2 3000 708 0.24 ‐‐ ‐‐ 3000 897 0.30 ‐‐ ‐‐

4 Westminster Blvd I‐405 SB Off‐Ramp (to EB Westminster Blvd) Unsignalized Loop Off‐Ramp Caltrans, Westminster 1 1500 238 0.16 ‐‐ ‐‐ 1500 219 0.15 ‐‐ ‐‐

5 Westminster Blvd I‐405 NB Off‐Ramp (to WB Westminster Blvd) Unsignalized Loop Off‐Ramp Caltrans, Westminster 1 1500 599 0.40 ‐‐ ‐‐ 1500 567 0.38 ‐‐ ‐‐

6 Westminster Blvd I‐405 NB On‐Ramp Unsignalized On‐Ramp Caltrans, Westminster 2 3000 910 0.30 ‐‐ ‐‐ 3000 836 0.28 ‐‐ ‐‐

7 Westminster Blvd I‐405 NB Off‐Ramp/Willow Ln Existing Traffic Signal Caltrans, Westminster ‐‐ ‐‐ ‐‐ 0.50 14.1 B ‐‐ ‐‐ 0.53 12.6 B

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

Albert Grover and Associates  12/15/2010



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

No Build Condition (Year 2020) Arterial Interchange Analysis and Levels of Service

PM Peak Hour

East/West Street North/South Street
ID

Location

Traffic Control/

Comments
Agency(s)

No. of 

Lanes

AM Peak Hour

Springdale Street & Westminster Boulevard Interchange

1 I‐405 SB Off‐Ramp Springdale St Stop‐Controlled Off‐Ramp Caltrans, Westminster ‐‐ ‐‐ ‐‐ 0.67 47.9 E ‐‐ ‐‐ 0.69 45.9 E

2 Westminster Blvd Springdale St Existing Traffic Signal Westminster ‐‐ ‐‐ ‐‐ 0.83 42.0 D ‐‐ ‐‐ 0.89 44.9 D

3 Westminster Blvd I‐405 SB On‐Ramp Unsignalized On‐Ramp Caltrans, Westminster 2 3000 768 0.26 ‐‐ ‐‐ 3000 968 0.32 ‐‐ ‐‐

4 Westminster Blvd I‐405 SB Off‐Ramp (to EB Westminster Blvd) Unsignalized Loop Off‐Ramp Caltrans, Westminster 1 1500 269 0.18 ‐‐ ‐‐ 1500 235 0.16 ‐‐ ‐‐

5 Westminster Blvd I‐405 NB Off‐Ramp (to WB Westminster Blvd) Unsignalized Loop Off‐Ramp Caltrans, Westminster 1 1500 639 0.43 ‐‐ ‐‐ 1500 652 0.43 ‐‐ ‐‐

6 Westminster Blvd I‐405 NB On‐Ramp Unsignalized On‐Ramp Caltrans, Westminster 2 3000 971 0.32 ‐‐ ‐‐ 3000 909 0.30 ‐‐ ‐‐

7 Westminster Blvd I‐405 NB Off‐Ramp/Willow Ln Existing Traffic Signal Caltrans, Westminster ‐‐ ‐‐ ‐‐ 0.58 14.6 B ‐‐ ‐‐ 0.65 14.7 B

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

Albert Grover and Associates  03/29/2011



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

Project Condition (Year 2020) Arterial Interchange Analysis and Levels of Service

ID

Location

Traffic Control/

Comments
Agency(s)

No. of 

Lanes

AM Peak Hour PM Peak Hour

East/West Street North/South Street

Springdale Street & Westminster Boulevard Interchange

1 I‐405 SB Off‐Ramp Springdale St Stop‐Controlled Off‐Ramp Caltrans, Westminster ‐‐ ‐‐ ‐‐ 0.66 46.6 E ‐‐ ‐‐ 0.67 42.9 E

2 Westminster Blvd Springdale St Existing Traffic Signal Westminster ‐‐ ‐‐ ‐‐ 0.82 41.5 D ‐‐ ‐‐ 0.89 46.0 D

3 Westminster Blvd I‐405 SB On‐Ramp Unsignalized On‐Ramp Caltrans, Westminster 2 3000 768 0.26 ‐‐ ‐‐ 3000 968 0.32 ‐‐ ‐‐

4 Westminster Blvd I‐405 SB Off‐Ramp (to EB Westminster Blvd) Unsignalized Loop Off‐Ramp Caltrans, Westminster 1 1500 269 0.18 ‐‐ ‐‐ 1500 235 0.16 ‐‐ ‐‐

5 Westminster Blvd I‐405 NB Off‐Ramp (to WB Westminster Blvd) Unsignalized Loop Off‐Ramp Caltrans, Westminster 1 1500 639 0.43 ‐‐ ‐‐ 1500 652 0.43 ‐‐ ‐‐

6 Westminster Blvd I‐405 NB On‐Ramp Unsignalized On‐Ramp Caltrans, Westminster 2 3000 971 0.32 ‐‐ ‐‐ 3000 909 0.30 ‐‐ ‐‐

7 Westminster Blvd I‐405 NB Off‐Ramp/Willow Ln Existing Traffic Signal Caltrans, Westminster ‐‐ ‐‐ ‐‐ 0.61 14.7 B ‐‐ ‐‐ 0.65 14.1 B

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

Albert Grover and Associates  03/30/2011



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

AM Peak Hour PM Peak Hour

Project Condition ‐ with Improvements (Year 2020) Arterial Interchange Analysis and Levels of Service

North/South Street
Agency(s)ID

Location

Traffic Control/

Comments
East/West Street

No. of 

Lanes

Springdale Street & Westminster Boulevard Interchange

1 I‐405 SB Off‐Ramp Springdale St Stop‐Controlled Off‐Ramp Caltrans, Westminster ‐‐ ‐‐ ‐‐ 0.35 9.6 A ‐‐ ‐‐ 0.40 9.0 A

2 Westminster Blvd Springdale St Existing Traffic Signal Westminster ‐‐ ‐‐ ‐‐ 0.88 44.2 D ‐‐ ‐‐ 0.89 47.3 D

3 Westminster Blvd I‐405 SB On‐Ramp Unsignalized On‐Ramp Caltrans, Westminster 1 1500 768 0.51 ‐‐ ‐‐ 1500 968 0.65 ‐‐ ‐‐

4 Westminster Blvd I‐405 SB Off‐Ramp (to EB Westminster Blvd)
Proposed Stop‐Controlled Off‐

Ramp
Caltrans, Westminster 1 1500 269 0.18 ‐‐ ‐‐ 1500 235 0.16 ‐‐ ‐‐

5 & 6 Westminster Blvd
I‐405 NB Ramps (to WB & EB Westminster 

Blvd)
Proposed Traffic Signal Caltrans, Westminster ‐‐ ‐‐ ‐‐ 0.64 21.0 C ‐‐ ‐‐ 0.74 16.5 B

7 Westminster Blvd Willow Ln
Existing Traffic Signal 

(Removed I‐405 NB Off‐Ramp)
Westminster ‐‐ ‐‐ ‐‐ 0.56 15.1 B ‐‐ ‐‐ 0.61 11.5 B

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

Albert Grover and Associates  12/15/2010



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

No Build Condition (Year 2040) Arterial Interchange Analysis and Levels of Service

PM Peak Hour

East/West Street North/South Street
ID

Location

Traffic Control/

Comments
Agency(s)

No. of 

Lanes

AM Peak Hour

Springdale Street & Westminster Boulevard Interchange

1 I‐405 SB Off‐Ramp Springdale St Stop‐Controlled Off‐Ramp Caltrans, Westminster ‐‐ ‐‐ ‐‐ 0.83 76.2 F ‐‐ ‐‐ 0.85 75.8 F

2 Westminster Blvd Springdale St Existing Traffic Signal Westminster ‐‐ ‐‐ ‐‐ 0.84 44.1 D ‐‐ ‐‐ 0.98 60.7 E

3 Westminster Blvd I‐405 SB On‐Ramp Unsignalized On‐Ramp Caltrans, Westminster 2 3000 807 0.27 ‐‐ ‐‐ 3000 1014 0.34 ‐‐ ‐‐

4 Westminster Blvd I‐405 SB Off‐Ramp (to EB Westminster Blvd) Unsignalized Loop Off‐Ramp Caltrans, Westminster 1 1500 289 0.19 ‐‐ ‐‐ 1500 245 0.16 ‐‐ ‐‐

5 Westminster Blvd I‐405 NB Off‐Ramp (to WB Westminster Blvd) Unsignalized Loop Off‐Ramp Caltrans, Westminster 1 1500 666 0.44 ‐‐ ‐‐ 1500 707 0.47 ‐‐ ‐‐

6 Westminster Blvd I‐405 NB On‐Ramp Unsignalized On‐Ramp Caltrans, Westminster 2 3000 1008 0.34 ‐‐ ‐‐ 3000 956 0.32 ‐‐ ‐‐

7 Westminster Blvd I‐405 NB Off‐Ramp/Willow Ln Existing Traffic Signal Caltrans, Westminster ‐‐ ‐‐ ‐‐ 0.61 15.4 B ‐‐ ‐‐ 0.72 19.2 B

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

Albert Grover and Associates  03/30/2011



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

Project Condition (Year 2040) Arterial Interchange Analysis and Levels of Service

ID

Location

Traffic Control/

Comments
Agency(s)

No. of 

Lanes

AM Peak Hour PM Peak Hour

East/West Street North/South Street

Springdale Street & Westminster Boulevard Interchange

1 I‐405 SB Off‐Ramp Springdale St Stop‐Controlled Off‐Ramp Caltrans, Westminster ‐‐ ‐‐ ‐‐ 0.85 80.9 F ‐‐ ‐‐ 0.85 76.3 F

2 Westminster Blvd Springdale St Existing Traffic Signal Westminster ‐‐ ‐‐ ‐‐ 0.89 46.3 D ‐‐ ‐‐ 0.97 57.2 E

3 Westminster Blvd I‐405 SB On‐Ramp Unsignalized On‐Ramp Caltrans, Westminster 2 3000 807 0.27 ‐‐ ‐‐ 3000 1014 0.34 ‐‐ ‐‐

4 Westminster Blvd I‐405 SB Off‐Ramp (to EB Westminster Blvd) Unsignalized Loop Off‐Ramp Caltrans, Westminster 1 1500 289 0.19 ‐‐ ‐‐ 1500 245 0.16 ‐‐ ‐‐

5 Westminster Blvd I‐405 NB Off‐Ramp (to WB Westminster Blvd) Unsignalized Loop Off‐Ramp Caltrans, Westminster 1 1500 666 0.44 ‐‐ ‐‐ 1500 707 0.47 ‐‐ ‐‐

6 Westminster Blvd I‐405 NB On‐Ramp Unsignalized On‐Ramp Caltrans, Westminster 2 3000 1008 0.34 ‐‐ ‐‐ 3000 956 0.32 ‐‐ ‐‐

7 Westminster Blvd I‐405 NB Off‐Ramp/Willow Ln Existing Traffic Signal Caltrans, Westminster ‐‐ ‐‐ ‐‐ 0.69 17.7 B ‐‐ ‐‐ 0.78 20.6 C

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

Albert Grover and Associates  12/15/2010



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

AM Peak Hour PM Peak Hour

Project Condition ‐ with Improvements (Year 2040) Arterial Interchange Analysis and Levels of Service

North/South Street
Agency(s)ID

Location

Traffic Control/

Comments
East/West Street

No. of 

Lanes

Springdale Street & Westminster Boulevard Interchange

1 I‐405 SB Off‐Ramp Springdale St Stop‐Controlled Off‐Ramp Caltrans, Westminster ‐‐ ‐‐ ‐‐ 0.38 9.9 A ‐‐ ‐‐ 0.42 9.2 A

2 Westminster Blvd Springdale St Existing Traffic Signal Westminster ‐‐ ‐‐ ‐‐ 0.89 47.1 D ‐‐ ‐‐ 0.97 56.8 E

3 Westminster Blvd I‐405 SB On‐Ramp Unsignalized On‐Ramp Caltrans, Westminster 1.5 3000 807 0.27 ‐‐ ‐‐ 3000 1014 0.34 ‐‐ ‐‐

4 Westminster Blvd I‐405 SB Off‐Ramp (to EB Westminster Blvd)
Proposed Stop‐Controlled Off‐

Ramp
Caltrans, Westminster 1 1500 289 0.19 ‐‐ ‐‐ 1500 245 0.16 ‐‐ ‐‐

5 & 6 Westminster Blvd
I‐405 NB Ramps (to WB & EB Westminster 

Blvd)
Proposed Traffic Signal Caltrans, Westminster ‐‐ ‐‐ ‐‐ 0.69 21.7 C ‐‐ ‐‐ 0.80 17.9 B

7 Westminster Blvd Willow Ln
Existing Traffic Signal 

(Removed I‐405 NB Off‐Ramp)
Westminster ‐‐ ‐‐ ‐‐ 0.61 15.6 B ‐‐ ‐‐ 0.68 11.8 B

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

Albert Grover and Associates  12/15/2010
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HCM Analysis & Queuing Existing Condition (Year 2009)
1: I-405 SB Off Ramp & Springdale St AM Peak Hour

I-405 PA/ED 9/3/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 17 327 0 632 1162 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 18 355 0 687 1263 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 288
pX, platoon unblocked
vC, conflicting volume 1607 632 1263
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1607 632 1263
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 81 16 100
cM capacity (veh/h) 96 423 546

Direction, Lane # EB 1 EB 2 NB 1 NB 2 SB 1 SB 2
Volume Total 137 237 343 343 632 632
Volume Left 18 0 0 0 0 0
Volume Right 118 237 0 0 0 0
cSH 290 423 1700 1700 1700 1700
Volume to Capacity 0.47 0.56 0.20 0.20 0.37 0.37
Queue Length 95th (ft) 60 83 0 0 0 0
Control Delay (s) 28.1 23.8 0.0 0.0 0.0 0.0
Lane LOS D C
Approach Delay (s) 25.4 0.0 0.0
Approach LOS D

Intersection Summary
Average Delay 4.1
Intersection Capacity Utilization 52.3% ICU Level of Service A
Analysis Period (min) 15



HCM Analysis & Queuing Existing Condition (Year 2009)
2: Westminster Bl & Springdale St AM Peak Hour

I-405 PA/ED 9/3/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 117 754 177 330 701 212 194 303 620 371 953 165
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.97 0.95 1.00 0.97 0.91 0.91 0.97 0.95 1.00
Frt 1.00 0.97 1.00 1.00 0.85 1.00 0.92 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 4941 3433 3539 1583 3433 3133 1441 3433 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 4941 3433 3539 1583 3433 3133 1441 3433 3539 1583
Peak-hour factor, PHF 0.93 0.93 0.93 0.80 0.80 0.80 0.91 0.91 0.91 0.94 0.94 0.94
Adj. Flow (vph) 126 811 190 412 876 265 213 333 681 395 1014 176
RTOR Reduction (vph) 0 31 0 0 0 165 0 169 267 0 0 76
Lane Group Flow (vph) 126 970 0 412 876 100 213 505 73 395 1014 100
Turn Type Prot Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 8.3 33.7 20.0 45.4 45.4 10.6 25.9 25.9 24.4 39.7 39.7
Effective Green, g (s) 8.3 33.7 20.0 45.4 45.4 10.6 25.9 25.9 24.4 39.7 39.7
Actuated g/C Ratio 0.07 0.28 0.17 0.38 0.38 0.09 0.22 0.22 0.20 0.33 0.33
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 237 1388 572 1339 599 303 676 311 698 1171 524
v/s Ratio Prot 0.04 c0.20 0.12 c0.25 0.06 c0.16 0.12 c0.29
v/s Ratio Perm 0.06 0.05 0.06
v/c Ratio 0.53 0.70 0.72 0.65 0.17 0.70 0.75 0.24 0.57 0.87 0.19
Uniform Delay, d1 54.0 38.6 47.4 30.8 24.8 53.2 44.0 38.9 43.0 37.7 28.7
Progression Factor 1.00 1.00 0.86 0.80 0.19 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.3 2.9 4.4 2.5 0.6 7.2 4.5 0.4 1.1 6.9 0.2
Delay (s) 56.3 41.6 45.1 27.0 5.2 60.4 48.5 39.3 44.1 44.6 28.8
Level of Service E D D C A E D D D D C
Approach Delay (s) 43.2 28.1 48.0 42.7
Approach LOS D C D D

Intersection Summary
HCM Average Control Delay 39.9 HCM Level of Service D
HCM Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 73.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Condition (Year 2009)
2: Westminster Bl & Springdale St AM Peak Hour

I-405 PA/ED 9/3/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 126 1001 412 876 265 213 674 340 395 1014 176
v/c Ratio 0.53 0.71 0.72 0.66 0.35 0.70 0.80 0.59 0.57 0.87 0.29
Control Delay 62.6 41.0 48.6 28.0 1.8 65.9 36.8 8.1 47.1 46.1 11.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 62.6 41.0 48.6 28.0 1.8 65.9 36.8 8.1 47.1 46.1 11.8
Queue Length 50th (ft) 48 250 159 312 11 83 190 0 139 377 33
Queue Length 95th (ft) 82 309 180 267 4 125 241 80 205 454 84
Internal Link Dist (ft) 477 193 383 208
Turn Bay Length (ft) 250 120 90 210 160 160
Base Capacity (vph) 242 1416 572 1337 763 315 1042 652 699 1268 640
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.52 0.71 0.72 0.66 0.35 0.68 0.65 0.52 0.57 0.80 0.28

Intersection Summary



HCM Analysis & Queuing Existing Condition (Year 2009)
7: Westminster Bl & Willow Ln (S) AM Peak Hour

I-405 PA/ED 11/11/2010
Albert Grover & Associates

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 703 16 24 1080 69 284
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3527 1770 3539 1770 1583
Flt Permitted 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3527 1770 3539 1770 1583
Peak-hour factor, PHF 0.91 0.91 0.90 0.90 0.90 0.90
Adj. Flow (vph) 773 18 27 1200 77 316
RTOR Reduction (vph) 1 0 0 0 0 251
Lane Group Flow (vph) 790 0 27 1200 77 65
Turn Type Prot Perm
Protected Phases 2 1 6 8
Permitted Phases 8
Actuated Green, G (s) 84.6 5.0 75.2 18.4 18.4
Effective Green, g (s) 84.6 5.0 75.2 18.4 18.4
Actuated g/C Ratio 0.70 0.04 0.63 0.15 0.15
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2487 74 2218 271 243
v/s Ratio Prot c0.22 0.02 c0.34 c0.04
v/s Ratio Perm 0.04
v/c Ratio 0.32 0.36 0.54 0.28 0.27
Uniform Delay, d1 6.7 56.0 12.7 45.0 44.9
Progression Factor 0.54 1.31 0.30 1.00 1.00
Incremental Delay, d2 0.3 2.7 0.9 0.6 0.6
Delay (s) 3.9 75.9 4.7 45.5 45.5
Level of Service A E A D D
Approach Delay (s) 3.9 6.3 45.5
Approach LOS A A D

Intersection Summary
HCM Average Control Delay 11.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 44.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Condition (Year 2009)
7: Westminster Bl & Willow Ln (S) AM Peak Hour

I-405 PA/ED 11/11/2010
Albert Grover & Associates

Lane Group EBT WBL WBT NBL NBR
Lane Group Flow (vph) 791 27 1200 77 316
v/c Ratio 0.31 0.25 0.53 0.28 0.64
Control Delay 4.4 74.5 5.1 45.6 12.5
Queue Delay 0.0 3.7 0.0 0.0 0.8
Total Delay 4.5 78.2 5.1 45.6 13.4
Queue Length 50th (ft) 74 20 65 53 13
Queue Length 95th (ft) 121 m40 80 93 94
Internal Link Dist (ft) 192 60 165
Turn Bay Length (ft)
Base Capacity (vph) 2536 123 2265 413 596
Starvation Cap Reductn 0 54 36 0 0
Spillback Cap Reductn 251 0 0 0 98
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.35 0.39 0.54 0.19 0.63

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Existing Condition (Year 2009)
10: Westminster Bl & Willow Ln (N) AM Peak Hour

I-405 PA/ED 11/11/2010
Albert Grover & Associates

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 62 925 968 79 85 136
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 1.00 0.85 0.92
Flt Protected 0.95 1.00 1.00 1.00 0.98
Satd. Flow (prot) 1770 3539 3539 1583 1676
Flt Permitted 0.95 1.00 1.00 1.00 0.98
Satd. Flow (perm) 1770 3539 3539 1583 1676
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 67 1005 1052 86 92 148
RTOR Reduction (vph) 0 0 0 26 53 0
Lane Group Flow (vph) 67 1005 1052 60 187 0
Turn Type Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 6
Actuated Green, G (s) 14.4 84.6 75.2 75.2 18.4
Effective Green, g (s) 14.4 84.6 75.2 75.2 18.4
Actuated g/C Ratio 0.12 0.70 0.63 0.63 0.15
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 212 2495 2218 992 257
v/s Ratio Prot 0.04 c0.28 c0.30 c0.11
v/s Ratio Perm 0.04
v/c Ratio 0.32 0.40 0.47 0.06 0.73
Uniform Delay, d1 48.3 7.3 11.9 8.7 48.4
Progression Factor 0.85 0.44 1.00 1.00 1.00
Incremental Delay, d2 0.8 0.5 0.7 0.1 9.8
Delay (s) 41.6 3.7 12.6 8.8 58.2
Level of Service D A B A E
Approach Delay (s) 6.1 12.3 58.2
Approach LOS A B E

Intersection Summary
HCM Average Control Delay 14.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 53.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Condition (Year 2009)
10: Westminster Bl & Willow Ln (N) AM Peak Hour

I-405 PA/ED 11/11/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR SBL
Lane Group Flow (vph) 67 1005 1052 86 240
v/c Ratio 0.31 0.40 0.46 0.08 0.77
Control Delay 43.0 4.1 14.0 4.2 51.8
Queue Delay 22.2 0.2 0.0 0.0 5.3
Total Delay 65.2 4.3 14.0 4.2 57.1
Queue Length 50th (ft) 49 45 226 5 134
Queue Length 95th (ft) m95 92 331 30 210
Internal Link Dist (ft) 60 301 135
Turn Bay Length (ft) 75 150
Base Capacity (vph) 251 2543 2265 1038 439
Starvation Cap Reductn169 702 0 0 0
Spillback Cap Reductn 0 0 37 0 140
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.82 0.55 0.47 0.08 0.80

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing Existing Condition (Year 2009)
1: I-405 SB Off Ramp & Springdale St PM Peak Hour

I-405 PA/ED 9/7/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 20 387 0 1041 1092 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 22 421 0 1132 1187 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 288
pX, platoon unblocked
vC, conflicting volume 1753 593 1187
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1753 593 1187
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 72 6 100
cM capacity (veh/h) 77 448 584

Direction, Lane # EB 1 EB 2 NB 1 NB 2 SB 1 SB 2
Volume Total 162 280 566 566 593 593
Volume Left 22 0 0 0 0 0
Volume Right 140 280 0 0 0 0
cSH 271 448 1700 1700 1700 1700
Volume to Capacity 0.60 0.63 0.33 0.33 0.35 0.35
Queue Length 95th (ft) 88 104 0 0 0 0
Control Delay (s) 36.1 25.5 0.0 0.0 0.0 0.0
Lane LOS E D
Approach Delay (s) 29.4 0.0 0.0
Approach LOS D

Intersection Summary
Average Delay 4.7
Intersection Capacity Utilization 52.8% ICU Level of Service A
Analysis Period (min) 15



HCM Analysis & Queuing Existing Condition (Year 2009)
2: Westminster Bl & Springdale St PM Peak Hour

I-405 PA/ED 9/7/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 180 1077 141 214 707 384 158 477 682 387 694 128
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.97 0.95 1.00 0.97 0.91 0.91 0.97 0.95 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 0.94 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 4997 3433 3539 1583 3433 3186 1441 3433 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 4997 3433 3539 1583 3433 3186 1441 3433 3539 1583
Peak-hour factor, PHF 0.93 0.93 0.93 0.80 0.80 0.80 0.91 0.91 0.91 0.94 0.94 0.94
Adj. Flow (vph) 194 1158 152 268 884 480 174 524 749 412 738 136
RTOR Reduction (vph) 0 14 0 0 0 253 0 83 153 0 0 79
Lane Group Flow (vph) 194 1296 0 268 884 227 174 793 244 412 738 57
Turn Type Prot Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 9.9 40.9 12.0 43.0 43.0 10.3 33.7 33.7 17.4 40.8 40.8
Effective Green, g (s) 9.9 40.9 12.0 43.0 43.0 10.3 33.7 33.7 17.4 40.8 40.8
Actuated g/C Ratio 0.08 0.34 0.10 0.36 0.36 0.09 0.28 0.28 0.14 0.34 0.34
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 283 1703 343 1268 567 295 895 405 498 1203 538
v/s Ratio Prot 0.06 c0.26 0.08 c0.25 0.05 c0.25 c0.12 0.21
v/s Ratio Perm 0.14 0.17 0.04
v/c Ratio 0.69 0.76 0.78 0.70 0.40 0.59 0.89 0.60 0.83 0.61 0.11
Uniform Delay, d1 53.5 35.2 52.7 32.9 28.8 52.8 41.3 37.3 49.8 33.0 27.1
Progression Factor 1.00 1.00 0.89 0.83 0.40 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.7 3.3 10.8 3.1 2.1 3.0 10.5 2.5 10.8 0.9 0.1
Delay (s) 60.3 38.5 57.6 30.3 13.5 55.8 51.8 39.9 60.7 34.0 27.2
Level of Service E D E C B E D D E C C
Approach Delay (s) 41.3 29.9 49.0 41.8
Approach LOS D C D D

Intersection Summary
HCM Average Control Delay 40.1 HCM Level of Service D
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 74.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Condition (Year 2009)
2: Westminster Bl & Springdale St PM Peak Hour

I-405 PA/ED 9/7/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 194 1310 268 884 480 174 876 397 412 738 136
v/c Ratio 0.68 0.76 0.78 0.70 0.59 0.59 0.90 0.71 0.83 0.61 0.22
Control Delay 66.4 38.6 63.1 31.1 5.5 61.4 48.4 25.0 64.7 35.4 7.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 66.4 38.6 63.1 31.1 5.5 61.4 48.4 25.0 64.7 35.4 7.3
Queue Length 50th (ft) 76 332 106 320 48 67 312 139 160 245 8
Queue Length 95th (ft)#117 391 135 314 15 105 #414 273 #231 310 52
Internal Link Dist (ft) 477 193 383 208
Turn Bay Length (ft) 250 120 90 210 160 160
Base Capacity (vph) 291 1719 343 1269 820 315 1012 571 515 1240 632
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.67 0.76 0.78 0.70 0.59 0.55 0.87 0.70 0.80 0.60 0.22

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Analysis & Queuing Existing Condition (Year 2009)
7: Westminster Bl & Willow Ln (S) PM Peak Hour

I-405 PA/ED 11/11/2010
Albert Grover & Associates

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 968 32 44 1046 98 260
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3522 1770 3539 1770 1583
Flt Permitted 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3522 1770 3539 1770 1583
Peak-hour factor, PHF 0.91 0.91 0.90 0.90 0.90 0.90
Adj. Flow (vph) 1064 35 49 1162 109 289
RTOR Reduction (vph) 1 0 0 0 0 208
Lane Group Flow (vph)1098 0 49 1162 109 81
Turn Type Prot Perm
Protected Phases 2 1 6 8
Permitted Phases 8
Actuated Green, G (s) 84.4 7.6 73.2 16.0 16.0
Effective Green, g (s) 84.4 7.6 73.2 16.0 16.0
Actuated g/C Ratio 0.70 0.06 0.61 0.13 0.13
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2477 112 2159 236 211
v/s Ratio Prot c0.31 0.03 c0.33 c0.06
v/s Ratio Perm 0.05
v/c Ratio 0.44 0.44 0.54 0.46 0.38
Uniform Delay, d1 7.7 54.1 13.6 48.0 47.5
Progression Factor 0.46 1.30 0.16 1.00 1.00
Incremental Delay, d2 0.4 2.4 0.9 1.4 1.2
Delay (s) 3.9 72.8 3.0 49.5 48.7
Level of Service A E A D D
Approach Delay (s) 3.9 5.8 48.9
Approach LOS A A D

Intersection Summary
HCM Average Control Delay 11.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 50.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Condition (Year 2009)
7: Westminster Bl & Willow Ln (S) PM Peak Hour

I-405 PA/ED 11/11/2010
Albert Grover & Associates

Lane Group EBT WBL WBT NBL NBR
Lane Group Flow (vph)1099 49 1162 109 289
v/c Ratio 0.44 0.38 0.53 0.46 0.69
Control Delay 4.4 75.5 3.1 53.2 19.0
Queue Delay 0.2 5.3 0.0 0.0 1.0
Total Delay 4.6 80.8 3.1 53.2 20.0
Queue Length 50th (ft) 106 34 40 79 34
Queue Length 95th (ft) 165 m64 47 130 121
Internal Link Dist (ft) 192 60 165
Turn Bay Length (ft)
Base Capacity (vph) 2503 165 2183 384 531
Starvation Cap Reductn 0 74 62 0 0
Spillback Cap Reductn 526 0 0 0 86
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.56 0.54 0.55 0.28 0.65

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Existing Condition (Year 2009)
10: Westminster Bl & Willow Ln (N) PM Peak Hour

I-405 PA/ED 11/11/2010
Albert Grover & Associates

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 82 1146 1023 91 96 67
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 1.00 0.85 0.94
Flt Protected 0.95 1.00 1.00 1.00 0.97
Satd. Flow (prot) 1770 3539 3539 1583 1709
Flt Permitted 0.95 1.00 1.00 1.00 0.97
Satd. Flow (perm) 1770 3539 3539 1583 1709
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 89 1246 1112 99 104 73
RTOR Reduction (vph) 0 0 0 30 23 0
Lane Group Flow (vph) 89 1246 1112 69 154 0
Turn Type Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 6
Actuated Green, G (s) 18.8 84.4 73.2 73.2 16.0
Effective Green, g (s) 18.8 84.4 73.2 73.2 16.0
Actuated g/C Ratio 0.16 0.70 0.61 0.61 0.13
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 277 2489 2159 966 228
v/s Ratio Prot 0.05 c0.35 c0.31 c0.09
v/s Ratio Perm 0.04
v/c Ratio 0.32 0.50 0.52 0.07 0.67
Uniform Delay, d1 44.9 8.2 13.3 9.5 49.5
Progression Factor 0.77 0.34 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.7 0.9 0.1 7.6
Delay (s) 35.2 3.4 14.2 9.7 57.1
Level of Service D A B A E
Approach Delay (s) 5.5 13.8 57.1
Approach LOS A B E

Intersection Summary
HCM Average Control Delay 12.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 52.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Condition (Year 2009)
10: Westminster Bl & Willow Ln (N) PM Peak Hour

I-405 PA/ED 11/11/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR SBL
Lane Group Flow (vph) 89 1246 1112 99 177
v/c Ratio 0.33 0.50 0.51 0.10 0.71
Control Delay 38.7 3.8 14.5 4.0 56.6
Queue Delay 45.4 0.1 0.0 0.0 0.4
Total Delay 84.1 3.9 14.5 4.0 57.0
Queue Length 50th (ft) 61 50 237 7 113
Queue Length 95th (ft) 111 87 337 32 179
Internal Link Dist (ft) 60 301 135
Turn Bay Length (ft) 75 150
Base Capacity (vph) 266 2514 2183 1005 391
Starvation Cap Reductn175 266 0 0 0
Spillback Cap Reductn 0 0 58 0 42
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.98 0.55 0.52 0.10 0.51

Intersection Summary
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HCM Analysis & Queuing                                                            No Build Condition (Year 2020)
1: I-405 SB Off Ramp & Springdale St AM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 26 341 0 673 1251 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 28 371 0 732 1360 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 288
pX, platoon unblocked
vC, conflicting volume 1726 680 1360
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1726 680 1360
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 65 6 100
cM capacity (veh/h) 80 394 501

Direction, Lane # EB 1 EB 2 NB 1 NB 2 SB 1 SB 2
Volume Total 152 247 366 366 680 680
Volume Left 28 0 0 0 0 0
Volume Right 124 247 0 0 0 0
cSH 227 394 1700 1700 1700 1700
Volume to Capacity 0.67 0.63 0.22 0.22 0.40 0.40
Queue Length 95th (ft) 105 103 0 0 0 0
Control Delay (s) 47.9 28.4 0.0 0.0 0.0 0.0
Lane LOS E D
Approach Delay (s) 35.8 0.0 0.0
Approach LOS E

Intersection Summary
Average Delay 5.7
Intersection Capacity Utilization 55.3% ICU Level of Service B
Analysis Period (min) 15



HCM Analysis & Queuing                                                            No Build Condition (Year 2020)
2: Westminster Bl & Springdale St AM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 122 799 199 372 724 222 214 329 682 382 1040 170
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.97 0.95 1.00 0.97 0.91 0.91 0.97 0.95 1.00
Frt 1.00 0.97 1.00 1.00 0.85 1.00 0.92 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 4933 3433 3539 1583 3433 3131 1441 3433 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 4933 3433 3539 1583 3433 3131 1441 3433 3539 1583
Peak-hour factor, PHF 0.93 0.93 0.93 0.80 0.80 0.80 0.91 0.91 0.91 0.94 0.94 0.94
Adj. Flow (vph) 131 859 214 465 905 278 235 362 749 406 1106 181
RTOR Reduction (vph) 0 35 0 0 0 175 0 158 265 0 0 71
Lane Group Flow (vph) 131 1038 0 465 905 103 235 579 109 406 1106 110
Turn Type Prot Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 8.0 31.4 21.0 44.4 44.4 10.0 35.0 35.0 16.6 41.6 41.6
Effective Green, g (s) 8.0 31.4 21.0 44.4 44.4 10.0 35.0 35.0 16.6 41.6 41.6
Actuated g/C Ratio 0.07 0.26 0.18 0.37 0.37 0.08 0.29 0.29 0.14 0.35 0.35
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 229 1291 601 1309 586 286 913 420 475 1227 549
v/s Ratio Prot 0.04 c0.21 c0.14 0.26 0.07 0.18 c0.12 c0.31
v/s Ratio Perm 0.06 0.08 0.07
v/c Ratio 0.57 0.80 0.77 0.69 0.18 0.82 0.63 0.26 0.85 0.90 0.20
Uniform Delay, d1 54.3 41.4 47.2 32.0 25.5 54.1 36.9 32.6 50.5 37.3 27.5
Progression Factor 1.00 1.00 0.85 0.79 0.31 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.4 5.4 6.0 2.9 0.6 17.0 1.5 0.3 14.0 9.3 0.2
Delay (s) 57.8 46.8 46.3 28.3 8.6 71.2 38.4 32.9 64.5 46.6 27.7
Level of Service E D D C A E D C E D C
Approach Delay (s) 48.0 30.0 42.6 48.8
Approach LOS D C D D

Intersection Summary
HCM Average Control Delay 42.0 HCM Level of Service D
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 78.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing                                                            No Build Condition (Year 2020)
2: Westminster Bl & Springdale St AM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 131 1073 465 905 278 235 737 374 406 1106 181
v/c Ratio 0.57 0.81 0.77 0.69 0.37 0.82 0.69 0.55 0.85 0.90 0.29
Control Delay 64.6 45.5 49.9 28.8 2.3 77.1 29.3 6.5 68.4 48.3 12.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 64.6 45.5 49.9 28.8 2.3 77.1 29.3 6.5 68.4 48.3 12.7
Queue Length 50th (ft) 51 278 180 322 20 93 193 0 159 417 38
Queue Length 95th (ft) 85 335 205 290 13 #160 267 81 #237 511 92
Internal Link Dist (ft) 477 193 383 208
Turn Bay Length (ft) 250 120 90 210 160 160
Base Capacity (vph) 234 1327 601 1310 761 286 1096 694 486 1268 637
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.56 0.81 0.77 0.69 0.37 0.82 0.67 0.54 0.84 0.87 0.28

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Analysis & Queuing                                                            No Build Condition (Year 2020)
7: Westminster Bl & Willow Ln (S) AM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associates

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 1006 18 24 1234 76 301
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3530 1770 3539 1770 1583
Flt Permitted 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3530 1770 3539 1770 1583
Peak-hour factor, PHF 0.91 0.91 0.90 0.90 0.90 0.90
Adj. Flow (vph) 1105 20 27 1371 84 334
RTOR Reduction (vph) 1 0 0 0 0 170
Lane Group Flow (vph)1124 0 27 1371 84 164
Turn Type Prot Perm
Protected Phases 2 1 6 8
Permitted Phases 8
Actuated Green, G (s) 83.8 4.7 74.9 19.5 19.5
Effective Green, g (s) 83.8 4.7 74.9 19.5 19.5
Actuated g/C Ratio 0.70 0.04 0.62 0.16 0.16
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2465 69 2209 288 257
v/s Ratio Prot c0.32 0.02 c0.39 0.05
v/s Ratio Perm c0.10
v/c Ratio 0.46 0.39 0.62 0.29 0.64
Uniform Delay, d1 8.0 56.3 13.8 44.2 47.0
Progression Factor 0.55 1.33 0.31 1.00 1.00
Incremental Delay, d2 0.5 3.1 1.1 0.6 5.1
Delay (s) 4.9 78.0 5.5 44.7 52.1
Level of Service A E A D D
Approach Delay (s) 4.9 6.9 50.6
Approach LOS A A D

Intersection Summary
HCM Average Control Delay 12.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 53.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing                                                            No Build Condition (Year 2020)
7: Westminster Bl & Willow Ln (S) AM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associates

Lane Group EBT WBL WBT NBL NBR
Lane Group Flow (vph)1125 27 1371 84 334
v/c Ratio 0.45 0.26 0.61 0.29 0.78
Control Delay 5.4 76.9 5.8 45.1 31.2
Queue Delay 0.1 3.1 0.0 0.0 152.6
Total Delay 5.5 80.0 5.8 45.1 183.7
Queue Length 50th (ft) 154 20 73 58 98
Queue Length 95th (ft) 221 m37 87 100 198
Internal Link Dist (ft) 192 60 165
Turn Bay Length (ft)
Base Capacity (vph) 2513 119 2256 384 502
Starvation Cap Reductn 0 47 7 0 0
Spillback Cap Reductn 302 0 0 0 250
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.51 0.38 0.61 0.22 1.33

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing                                                            No Build Condition (Year 2020)
10: Westminster Bl & Willow Ln (N) AM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associates

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 72 1235 1110 84 91 148
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 1.00 0.85 0.92
Flt Protected 0.95 1.00 1.00 1.00 0.98
Satd. Flow (prot) 1770 3539 3539 1583 1675
Flt Permitted 0.95 1.00 1.00 1.00 0.98
Satd. Flow (perm) 1770 3539 3539 1583 1675
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 78 1342 1207 91 99 161
RTOR Reduction (vph) 0 0 0 25 52 0
Lane Group Flow (vph) 78 1342 1207 66 208 0
Turn Type Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 6
Actuated Green, G (s) 13.6 83.8 74.9 74.9 19.5
Effective Green, g (s) 13.6 83.8 74.9 74.9 19.5
Actuated g/C Ratio 0.11 0.70 0.62 0.62 0.16
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 201 2471 2209 988 272
v/s Ratio Prot 0.04 c0.38 c0.34 c0.12
v/s Ratio Perm 0.04
v/c Ratio 0.39 0.54 0.55 0.07 0.76
Uniform Delay, d1 49.3 8.8 12.9 8.8 48.1
Progression Factor 0.83 0.52 1.00 1.00 1.00
Incremental Delay, d2 1.1 0.8 1.0 0.1 12.1
Delay (s) 41.9 5.3 13.8 9.0 60.1
Level of Service D A B A E
Approach Delay (s) 7.3 13.5 60.1
Approach LOS A B E

Intersection Summary
HCM Average Control Delay 14.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 58.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing                                                            No Build Condition (Year 2020)
10: Westminster Bl & Willow Ln (N) AM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR SBL
Lane Group Flow (vph) 78 1342 1207 91 260
v/c Ratio 0.38 0.53 0.54 0.09 0.80
Control Delay 44.3 5.8 15.1 4.5 54.6
Queue Delay 39.5 0.1 0.0 0.0 25.5
Total Delay 83.8 5.9 15.1 4.5 80.1
Queue Length 50th (ft) 52 84 280 7 150
Queue Length 95th (ft) m95 200 391 33 234
Internal Link Dist (ft) 60 301 135
Turn Bay Length (ft) 75 150
Base Capacity (vph) 236 2519 2256 1034 411
Starvation Cap Reductn153 162 0 0 0
Spillback Cap Reductn 0 0 37 0 148
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.94 0.57 0.54 0.09 0.99

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing No Build Condition (Year 2020)
1: I-405 SB Off Ramp & Springdale St PM Peak Hour

I-405 PA/ED 3/28/2011
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 22 413 0 1112 1120 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 24 449 0 1209 1217 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 288
pX, platoon unblocked
vC, conflicting volume 1822 609 1217
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1822 609 1217
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 65 0 100
cM capacity (veh/h) 69 438 569

Direction, Lane # EB 1 EB 2 NB 1 NB 2 SB 1 SB 2
Volume Total 174 299 604 604 609 609
Volume Left 24 0 0 0 0 0
Volume Right 150 299 0 0 0 0
cSH 252 438 1700 1700 1700 1700
Volume to Capacity 0.69 0.68 0.36 0.36 0.36 0.36
Queue Length 95th (ft) 114 125 0 0 0 0
Control Delay (s) 45.9 29.1 0.0 0.0 0.0 0.0
Lane LOS E D
Approach Delay (s) 35.3 0.0 0.0
Approach LOS E

Intersection Summary
Average Delay 5.8
Intersection Capacity Utilization 54.7% ICU Level of Service A
Analysis Period (min) 15



HCM Analysis & Queuing No Build Condition (Year 2020)
2: Westminster Bl & Springdale St PM Peak Hour

I-405 PA/ED 3/28/2011
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 187 1121 154 234 782 408 178 517 763 479 901 153
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.97 0.95 1.00 0.97 0.91 0.91 0.97 0.95 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 0.94 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 4993 3433 3539 1583 3433 3179 1441 3433 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 4993 3433 3539 1583 3433 3179 1441 3433 3539 1583
Peak-hour factor, PHF 0.93 0.93 0.93 0.80 0.80 0.80 0.91 0.91 0.91 0.94 0.94 0.94
Adj. Flow (vph) 201 1205 166 292 978 510 196 568 838 510 959 163
RTOR Reduction (vph) 0 15 0 0 0 273 0 93 149 0 0 72
Lane Group Flow (vph) 201 1356 0 292 978 237 196 877 287 510 959 91
Turn Type Prot Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 9.1 36.9 12.0 39.8 39.8 10.5 35.4 35.4 19.7 44.6 44.6
Effective Green, g (s) 9.1 36.9 12.0 39.8 39.8 10.5 35.4 35.4 19.7 44.6 44.6
Actuated g/C Ratio 0.08 0.31 0.10 0.33 0.33 0.09 0.30 0.30 0.16 0.37 0.37
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 260 1535 343 1174 525 300 938 425 564 1315 588
v/s Ratio Prot 0.06 c0.27 0.09 c0.28 0.06 c0.28 c0.15 0.27
v/s Ratio Perm 0.15 0.20 0.06
v/c Ratio 0.77 0.88 0.85 0.83 0.45 0.65 0.93 0.67 0.90 0.73 0.15
Uniform Delay, d1 54.4 39.5 53.1 37.0 31.5 53.0 41.2 37.2 49.2 32.5 25.1
Progression Factor 1.00 1.00 0.86 0.80 0.34 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 13.3 7.8 17.5 6.8 2.7 5.0 15.9 4.2 17.9 2.1 0.1
Delay (s) 67.7 47.3 63.0 36.4 13.5 58.0 57.1 41.4 67.1 34.6 25.3
Level of Service E D E D B E E D E C C
Approach Delay (s) 49.9 34.2 52.9 43.8
Approach LOS D C D D

Intersection Summary
HCM Average Control Delay 44.9 HCM Level of Service D
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 81.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2020)
2: Westminster Bl & Springdale St PM Peak Hour

I-405 PA/ED 3/28/2011
Albert Grover & Associates

Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 201 1371 292 978 510 196 970 436 510 959 163
v/c Ratio 0.78 0.89 0.85 0.83 0.64 0.65 0.94 0.76 0.90 0.73 0.25
Control Delay 75.0 47.2 68.1 37.1 6.3 63.6 52.7 28.6 69.9 36.3 9.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 75.0 47.2 68.1 37.1 6.3 63.6 52.7 28.6 69.9 36.3 9.6
Queue Length 50th (ft) 80 369 117 375 50 76 354 176 201 331 24
Queue Length 95th (ft)#139 #443 #154 348 21 117 #492 326 #295 410 71
Internal Link Dist (ft) 477 193 383 208
Turn Bay Length (ft) 250 120 90 210 160 160
Base Capacity (vph) 259 1549 343 1174 798 315 1046 581 572 1328 666
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.78 0.89 0.85 0.83 0.64 0.62 0.93 0.75 0.89 0.72 0.24

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Analysis & Queuing No Build Condition (Year 2020)
7: Westminster Bl & Willow Ln (S) PM Peak Hour

I-405 PA/ED 3/28/2011
Albert Grover & Associates

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 1212 33 48 1191 105 327
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3525 1770 3539 1770 1583
Flt Permitted 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3525 1770 3539 1770 1583
Peak-hour factor, PHF 0.91 0.91 0.90 0.90 0.90 0.90
Adj. Flow (vph) 1332 36 53 1323 117 363
RTOR Reduction (vph) 1 0 0 0 0 136
Lane Group Flow (vph)1367 0 53 1323 117 227
Turn Type Prot Perm
Protected Phases 2 1 6 8
Permitted Phases 8
Actuated Green, G (s) 80.3 6.8 70.4 20.9 20.9
Effective Green, g (s) 80.3 6.8 70.4 20.9 20.9
Actuated g/C Ratio 0.67 0.06 0.59 0.17 0.17
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2359 100 2076 308 276
v/s Ratio Prot c0.39 0.03 c0.37 0.07
v/s Ratio Perm c0.14
v/c Ratio 0.58 0.53 0.64 0.38 0.82
Uniform Delay, d1 10.7 55.0 16.4 43.8 47.8
Progression Factor 0.45 1.37 0.16 1.00 1.00
Incremental Delay, d2 0.7 4.4 1.2 0.8 17.5
Delay (s) 5.5 79.9 3.8 44.6 65.3
Level of Service A E A D E
Approach Delay (s) 5.5 6.8 60.3
Approach LOS A A E

Intersection Summary
HCM Average Control Delay 14.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 61.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2020)
7: Westminster Bl & Willow Ln (S) PM Peak Hour

I-405 PA/ED 3/28/2011
Albert Grover & Associates

Lane Group EBT WBL WBT NBL NBR
Lane Group Flow (vph)1368 53 1323 117 363
v/c Ratio 0.57 0.45 0.63 0.38 0.88
Control Delay 6.2 84.1 3.9 45.5 48.0
Queue Delay 0.3 24.5 0.0 0.0 349.9
Total Delay 6.5 108.5 4.0 45.5 397.8
Queue Length 50th (ft) 164 37 44 80 155
Queue Length 95th (ft)m232 m66 52 129 262
Internal Link Dist (ft) 192 60 165
Turn Bay Length (ft)
Base Capacity (vph) 2382 126 2096 413 496
Starvation Cap Reductn 0 61 53 0 0
Spillback Cap Reductn 397 0 0 0 291
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.69 0.82 0.65 0.28 1.77

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing No Build Condition (Year 2020)
10: Westminster Bl & Willow Ln (N) PM Peak Hour

I-405 PA/ED 3/28/2011
Albert Grover & Associates

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 86 1453 1167 98 102 72
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 1.00 0.85 0.94
Flt Protected 0.95 1.00 1.00 1.00 0.97
Satd. Flow (prot) 1770 3539 3539 1583 1709
Flt Permitted 0.95 1.00 1.00 1.00 0.97
Satd. Flow (perm) 1770 3539 3539 1583 1709
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 93 1579 1268 107 111 78
RTOR Reduction (vph) 0 0 0 30 22 0
Lane Group Flow (vph) 93 1579 1268 77 167 0
Turn Type Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 6
Actuated Green, G (s) 16.7 80.3 70.4 70.4 20.9
Effective Green, g (s) 16.7 80.3 70.4 70.4 20.9
Actuated g/C Ratio 0.14 0.67 0.59 0.59 0.17
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 246 2368 2076 929 298
v/s Ratio Prot 0.05 c0.45 c0.36 c0.10
v/s Ratio Perm 0.05
v/c Ratio 0.38 0.67 0.61 0.08 0.56
Uniform Delay, d1 46.9 11.9 16.0 10.8 45.3
Progression Factor 0.80 0.53 1.00 1.00 1.00
Incremental Delay, d2 0.8 1.2 1.4 0.2 2.3
Delay (s) 38.4 7.5 17.3 11.0 47.6
Level of Service D A B B D
Approach Delay (s) 9.2 16.8 47.6
Approach LOS A B D

Intersection Summary
HCM Average Control Delay 14.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 57.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2020)
10: Westminster Bl & Willow Ln (N) PM Peak Hour

I-405 PA/ED 3/28/2011
Albert Grover & Associates

Lane Group EBL EBT WBT WBR SBL
Lane Group Flow (vph) 93 1579 1268 107 189
v/c Ratio 0.39 0.66 0.60 0.11 0.59
Control Delay 42.5 8.4 18.1 5.4 45.3
Queue Delay 89.0 0.1 0.1 0.0 0.4
Total Delay 131.5 8.6 18.2 5.4 45.7
Queue Length 50th (ft) 62 239 318 11 115
Queue Length 95th (ft)m110 447 438 40 181
Internal Link Dist (ft) 60 301 135
Turn Bay Length (ft) 75 150
Base Capacity (vph) 236 2390 2096 967 419
Starvation Cap Reductn153 122 0 0 0
Spillback Cap Reductn 0 0 93 0 45
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 1.12 0.70 0.63 0.11 0.51

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing                                                            No Build Condition (Year 2040)
1: I-405 SB Off Ramp & Springdale St AM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associate

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 32 350 0 701 1307 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 35 380 0 762 1421 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 288
pX, platoon unblocked
vC, conflicting volume 1802 710 1421
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1802 710 1421
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 51 0 100
cM capacity (veh/h) 71 376 475

Direction, Lane # EB 1 EB 2 NB 1 NB 2 SB 1 SB 2
Volume Total 162 254 381 381 710 710
Volume Left 35 0 0 0 0 0
Volume Right 127 254 0 0 0 0
cSH 195 376 1700 1700 1700 1700
Volume to Capacity 0.83 0.67 0.22 0.22 0.42 0.42
Queue Length 95th (ft) 149 119 0 0 0 0
Control Delay (s) 76.2 32.3 0.0 0.0 0.0 0.0
Lane LOS F D
Approach Delay (s) 49.4 0.0 0.0
Approach LOS E

Intersection Summary
Average Delay 7.9
Intersection Capacity Utilization 57.2% ICU Level of Service B
Analysis Period (min) 15



HCM Analysis & Queuing                                                            No Build Condition (Year 2040)
2: Westminster Bl & Springdale St AM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associate

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 126 827 213 399 776 229 227 346 722 389 1094 174
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.97 0.95 1.00 0.97 0.91 0.91 0.97 0.95 1.00
Frt 1.00 0.97 1.00 1.00 0.85 1.00 0.92 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 4929 3433 3539 1583 3433 3130 1441 3433 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 4929 3433 3539 1583 3433 3130 1441 3433 3539 1583
Peak-hour factor, PHF 0.93 0.93 0.93 0.80 0.80 0.80 0.91 0.91 0.91 0.94 0.94 0.94
Adj. Flow (vph) 135 889 229 499 970 286 249 380 793 414 1164 185
RTOR Reduction (vph) 0 38 0 0 0 182 0 158 274 0 0 67
Lane Group Flow (vph) 135 1080 0 499 970 104 249 619 122 414 1164 118
Turn Type Prot Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 7.9 30.7 21.0 43.8 43.8 10.0 35.6 35.6 16.7 42.3 42.3
Effective Green, g (s) 7.9 30.7 21.0 43.8 43.8 10.0 35.6 35.6 16.7 42.3 42.3
Actuated g/C Ratio 0.07 0.26 0.18 0.36 0.36 0.08 0.30 0.30 0.14 0.35 0.35
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 226 1261 601 1292 578 286 929 427 478 1247 558
v/s Ratio Prot 0.04 c0.22 0.15 c0.27 0.07 0.20 c0.12 c0.33
v/s Ratio Perm 0.07 0.08 0.07
v/c Ratio 0.60 0.86 0.83 0.75 0.18 0.87 0.67 0.29 0.87 0.93 0.21
Uniform Delay, d1 54.5 42.6 47.8 33.3 25.9 54.4 37.0 32.4 50.6 37.5 27.2
Progression Factor 1.00 1.00 0.84 0.78 0.27 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.2 7.6 9.2 3.9 0.7 23.8 1.8 0.4 15.1 12.6 0.2
Delay (s) 58.7 50.2 49.4 29.9 7.7 78.2 38.8 32.8 65.7 50.1 27.4
Level of Service E D D C A E D C E D C
Approach Delay (s) 51.1 31.8 44.0 51.4
Approach LOS D C D D

Intersection Summary
HCM Average Control Delay 44.1 HCM Level of Service D
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 82.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing                                                            No Build Condition (Year 2040)
2: Westminster Bl & Springdale St AM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associate

Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 135 1118 499 970 286 249 777 396 414 1164 185
v/c Ratio 0.60 0.86 0.83 0.75 0.38 0.87 0.71 0.56 0.87 0.93 0.30
Control Delay 66.1 48.7 52.9 30.3 2.2 83.1 30.4 6.9 69.7 51.5 13.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 66.1 48.7 52.9 30.3 2.2 83.1 30.4 6.9 69.7 51.5 13.5
Queue Length 50th (ft) 53 294 195 354 17 100 212 3 163 450 42
Queue Length 95th (ft) 87 #355 215 310 12 #173 289 91 #244 #585 98
Internal Link Dist (ft) 477 193 383 208
Turn Bay Length (ft) 250 120 90 210 160 160
Base Capacity (vph) 229 1298 601 1293 760 286 1096 705 486 1268 634
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.59 0.86 0.83 0.75 0.38 0.87 0.71 0.56 0.85 0.92 0.29

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Analysis & Queuing                                                            No Build Condition (Year 2040)
7: Westminster Bl & Willow Ln (S) AM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associate

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 1051 20 24 1316 81 312
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3529 1770 3539 1770 1583
Flt Permitted 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3529 1770 3539 1770 1583
Peak-hour factor, PHF 0.91 0.91 0.90 0.90 0.90 0.90
Adj. Flow (vph) 1155 22 27 1462 90 347
RTOR Reduction (vph) 1 0 0 0 0 161
Lane Group Flow (vph)1176 0 27 1462 90 186
Turn Type Prot Perm
Protected Phases 2 1 6 8
Permitted Phases 8
Actuated Green, G (s) 83.2 4.7 74.3 20.1 20.1
Effective Green, g (s) 83.2 4.7 74.3 20.1 20.1
Actuated g/C Ratio 0.69 0.04 0.62 0.17 0.17
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2447 69 2191 296 265
v/s Ratio Prot c0.33 0.02 c0.41 0.05
v/s Ratio Perm c0.12
v/c Ratio 0.48 0.39 0.67 0.30 0.70
Uniform Delay, d1 8.5 56.3 14.8 43.8 47.1
Progression Factor 0.55 1.34 0.31 1.00 1.00
Incremental Delay, d2 0.5 3.0 1.3 0.6 8.2
Delay (s) 5.2 78.6 6.0 44.4 55.3
Level of Service A E A D E
Approach Delay (s) 5.2 7.3 53.1
Approach LOS A A D

Intersection Summary
HCM Average Control Delay 12.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 55.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing                                                            No Build Condition (Year 2040)
7: Westminster Bl & Willow Ln (S) AM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associate

Lane Group EBT WBL WBT NBL NBR
Lane Group Flow (vph)1177 27 1462 90 347
v/c Ratio 0.47 0.26 0.65 0.30 0.82
Control Delay 5.7 77.4 6.4 44.9 36.2
Queue Delay 0.1 3.1 0.0 0.0 192.0
Total Delay 5.8 80.5 6.4 44.9 228.3
Queue Length 50th (ft) 162 21 78 61 117
Queue Length 95th (ft) 232 m35 92 106 223
Internal Link Dist (ft) 192 60 165
Turn Bay Length (ft)
Base Capacity (vph) 2496 119 2239 384 494
Starvation Cap Reductn 0 47 5 0 0
Spillback Cap Reductn 364 0 0 0 249
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.55 0.38 0.65 0.23 1.42

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing                                                            No Build Condition (Year 2040)
10: Westminster Bl & Willow Ln (N) AM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associate

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 79 1284 1185 88 95 155
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 1.00 0.85 0.92
Flt Protected 0.95 1.00 1.00 1.00 0.98
Satd. Flow (prot) 1770 3539 3539 1583 1675
Flt Permitted 0.95 1.00 1.00 1.00 0.98
Satd. Flow (perm) 1770 3539 3539 1583 1675
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 86 1396 1288 96 103 168
RTOR Reduction (vph) 0 0 0 25 52 0
Lane Group Flow (vph) 86 1396 1288 71 219 0
Turn Type Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 6
Actuated Green, G (s) 13.6 83.2 74.3 74.3 20.1
Effective Green, g (s) 13.6 83.2 74.3 74.3 20.1
Actuated g/C Ratio 0.11 0.69 0.62 0.62 0.17
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 201 2454 2191 980 281
v/s Ratio Prot 0.05 c0.39 c0.36 c0.13
v/s Ratio Perm 0.04
v/c Ratio 0.43 0.57 0.59 0.07 0.78
Uniform Delay, d1 49.6 9.3 13.7 9.1 47.8
Progression Factor 0.83 0.53 1.00 1.00 1.00
Incremental Delay, d2 1.3 0.8 1.2 0.1 13.1
Delay (s) 42.4 5.8 14.8 9.3 61.0
Level of Service D A B A E
Approach Delay (s) 7.9 14.5 61.0
Approach LOS A B E

Intersection Summary
HCM Average Control Delay 15.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 61.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing                                                            No Build Condition (Year 2040)
10: Westminster Bl & Willow Ln (N) AM Peak Hour

I-405 PA/ED 10/16/2010
Albert Grover & Associate

Lane Group EBL EBT WBT WBR SBL
Lane Group Flow (vph) 86 1396 1288 96 271
v/c Ratio 0.41 0.56 0.58 0.09 0.82
Control Delay 45.3 6.3 16.1 4.9 55.9
Queue Delay 58.7 0.0 0.0 0.0 40.9
Total Delay 104.0 6.3 16.1 4.9 96.8
Queue Length 50th (ft) 58 93 316 9 159
Queue Length 95th (ft)m103 258 431 36 245
Internal Link Dist (ft) 60 301 135
Turn Bay Length (ft) 75 150
Base Capacity (vph) 236 2502 2239 1025 411
Starvation Cap Reductn152 101 0 0 0
Spillback Cap Reductn 0 0 37 0 152
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 1.02 0.58 0.58 0.09 1.05

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing No Build Condition (Year 2040)
1: I-405 SB Off Ramp & Springdale St PM Peak Hour

I-405 PA/ED 3/28/2011
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 24 429 0 1159 1220 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 26 466 0 1260 1326 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 288
pX, platoon unblocked
vC, conflicting volume 1956 663 1326
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1956 663 1326
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 53 0 100
cM capacity (veh/h) 56 404 517

Direction, Lane # EB 1 EB 2 NB 1 NB 2 SB 1 SB 2
Volume Total 182 311 630 630 663 663
Volume Left 26 0 0 0 0 0
Volume Right 155 311 0 0 0 0
cSH 213 404 1700 1700 1700 1700
Volume to Capacity 0.85 0.77 0.37 0.37 0.39 0.39
Queue Length 95th (ft) 163 161 0 0 0 0
Control Delay (s) 75.8 38.1 0.0 0.0 0.0 0.0
Lane LOS F E
Approach Delay (s) 52.0 0.0 0.0
Approach LOS F

Intersection Summary
Average Delay 8.3
Intersection Capacity Utilization 58.1% ICU Level of Service B
Analysis Period (min) 15



HCM Analysis & Queuing No Build Condition (Year 2040)
2: Westminster Bl & Springdale St PM Peak Hour

I-405 PA/ED 3/28/2011
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 192 1152 163 247 853 424 190 543 814 537 943 169
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.97 0.95 1.00 0.97 0.91 0.91 0.97 0.95 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 0.94 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 4991 3433 3539 1583 3433 3177 1441 3433 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 4991 3433 3539 1583 3433 3177 1441 3433 3539 1583
Peak-hour factor, PHF 0.93 0.93 0.93 0.80 0.80 0.80 0.91 0.91 0.91 0.94 0.94 0.94
Adj. Flow (vph) 206 1239 175 309 1066 530 209 597 895 571 1003 180
RTOR Reduction (vph) 0 15 0 0 0 296 0 98 186 0 0 82
Lane Group Flow (vph) 206 1399 0 309 1066 234 209 929 279 571 1003 98
Turn Type Prot Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 9.0 31.0 15.0 37.0 37.0 16.0 34.4 34.4 21.6 40.0 40.0
Effective Green, g (s) 9.0 31.0 15.0 37.0 37.0 16.0 34.4 34.4 21.6 40.0 40.0
Actuated g/C Ratio 0.08 0.26 0.13 0.31 0.31 0.14 0.29 0.29 0.18 0.34 0.34
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 262 1311 436 1110 496 465 926 420 628 1200 537
v/s Ratio Prot 0.06 c0.28 0.09 c0.30 0.06 c0.29 c0.17 0.28
v/s Ratio Perm 0.15 0.19 0.06
v/c Ratio 0.79 1.07 0.71 0.96 0.47 0.45 1.00 0.67 0.91 0.84 0.18
Uniform Delay, d1 53.6 43.5 49.4 39.8 32.6 46.9 41.8 36.7 47.2 36.0 27.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 14.3 44.8 5.2 19.0 3.2 0.7 30.4 3.9 17.0 5.2 0.2
Delay (s) 67.9 88.3 54.6 58.8 35.8 47.6 72.2 40.7 64.3 41.2 27.6
Level of Service E F D E D D E D E D C
Approach Delay (s) 85.7 51.7 60.6 47.3
Approach LOS F D E D

Intersection Summary
HCM Average Control Delay 60.7 HCM Level of Service E
HCM Volume to Capacity ratio 0.98
Actuated Cycle Length (s) 118.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 85.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2040)
2: Westminster Bl & Springdale St PM Peak Hour

I-405 PA/ED 3/28/2011
Albert Grover & Associates

Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 206 1414 309 1066 530 209 1027 465 571 1003 180
v/c Ratio 0.79 1.07 0.71 0.96 0.67 0.45 1.00 0.77 0.91 0.84 0.29
Control Delay 74.7 85.7 59.1 59.2 11.5 52.0 65.4 25.8 66.7 42.6 10.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 74.7 85.7 59.1 59.2 11.5 52.0 65.4 25.8 66.7 42.6 10.2
Queue Length 50th (ft) 80 ~431 118 418 55 77 ~395 160 220 363 29
Queue Length 95th (ft)#139 #530 146 431 105 121 #549 317 #317 423 77
Internal Link Dist (ft) 477 193 383 208
Turn Bay Length (ft) 250 120 90 210 160 160
Base Capacity (vph) 262 1326 436 1110 792 464 1024 606 640 1350 680
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.79 1.07 0.71 0.96 0.67 0.45 1.00 0.77 0.89 0.74 0.26

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Analysis & Queuing No Build Condition (Year 2040)
7: Westminster Bl & Willow Ln (S) PM Peak Hour

I-405 PA/ED 3/28/2011
Albert Grover & Associates

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 1277 34 51 1240 110 370
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3526 1770 3539 1770 1583
Flt Permitted 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3526 1770 3539 1770 1583
Peak-hour factor, PHF 0.91 0.91 0.90 0.90 0.90 0.90
Adj. Flow (vph) 1403 37 57 1378 122 411
RTOR Reduction (vph) 1 0 0 0 0 125
Lane Group Flow (vph)1439 0 57 1378 122 286
Turn Type Prot Perm
Protected Phases 2 1 6 8
Permitted Phases 8
Actuated Green, G (s) 77.0 6.4 66.6 24.6 24.6
Effective Green, g (s) 77.0 6.4 66.6 24.6 24.6
Actuated g/C Ratio 0.64 0.05 0.55 0.20 0.20
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2263 94 1964 363 325
v/s Ratio Prot c0.41 0.03 c0.39 0.07
v/s Ratio Perm c0.18
v/c Ratio 0.64 0.61 0.70 0.34 0.88
Uniform Delay, d1 13.0 55.6 19.5 40.7 46.3
Progression Factor 1.00 1.39 0.16 1.00 1.00
Incremental Delay, d2 1.4 8.2 1.6 0.6 23.1
Delay (s) 14.4 85.4 4.7 41.3 69.4
Level of Service B F A D E
Approach Delay (s) 14.4 7.9 62.9
Approach LOS B A E

Intersection Summary
HCM Average Control Delay 19.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 66.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2040)
7: Westminster Bl & Willow Ln (S) PM Peak Hour

I-405 PA/ED 3/28/2011
Albert Grover & Associates

Lane Group EBT WBL WBT NBL NBR
Lane Group Flow (vph)1440 57 1378 122 411
v/c Ratio 0.63 0.51 0.69 0.34 0.92
Control Delay 15.5 88.4 4.7 42.3 54.4
Queue Delay 1.0 34.4 0.1 0.0 528.5
Total Delay 16.5 122.8 4.8 42.3 582.8
Queue Length 50th (ft) 372 41 47 79 197
Queue Length 95th (ft) 451 m65 54 135 #369
Internal Link Dist (ft) 192 60 165
Turn Bay Length (ft)
Base Capacity (vph) 2288 119 1989 413 490
Starvation Cap Reductn 0 55 50 0 0
Spillback Cap Reductn 537 0 0 0 301
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.82 0.89 0.71 0.30 2.17

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing No Build Condition (Year 2040)
10: Westminster Bl & Willow Ln (N) PM Peak Hour

I-405 PA/ED 3/28/2011
Albert Grover & Associates

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 89 1558 1216 103 106 75
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 1.00 0.85 0.94
Flt Protected 0.95 1.00 1.00 1.00 0.97
Satd. Flow (prot) 1770 3539 3539 1583 1708
Flt Permitted 0.95 1.00 1.00 1.00 0.97
Satd. Flow (perm) 1770 3539 3539 1583 1708
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 97 1693 1322 112 115 82
RTOR Reduction (vph) 0 0 0 32 22 0
Lane Group Flow (vph) 97 1693 1322 80 175 0
Turn Type Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 6
Actuated Green, G (s) 16.8 77.0 66.6 66.6 24.6
Effective Green, g (s) 16.8 77.0 66.6 66.6 24.6
Actuated g/C Ratio 0.14 0.64 0.55 0.55 0.20
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 248 2271 1964 879 350
v/s Ratio Prot 0.05 c0.48 c0.37 c0.10
v/s Ratio Perm 0.05
v/c Ratio 0.39 0.75 0.67 0.09 0.50
Uniform Delay, d1 46.9 14.8 19.0 12.5 42.2
Progression Factor 0.87 0.64 1.00 1.00 1.00
Incremental Delay, d2 0.7 1.7 1.9 0.2 1.1
Delay (s) 41.5 11.1 20.8 12.7 43.4
Level of Service D B C B D
Approach Delay (s) 12.8 20.2 43.4
Approach LOS B C D

Intersection Summary
HCM Average Control Delay 17.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 60.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2040)
10: Westminster Bl & Willow Ln (N) PM Peak Hour

I-405 PA/ED 3/28/2011
Albert Grover & Associates

Lane Group EBL EBT WBT WBR SBL
Lane Group Flow (vph) 97 1693 1322 112 197
v/c Ratio 0.41 0.74 0.66 0.12 0.53
Control Delay 45.7 12.0 21.2 6.0 40.9
Queue Delay 111.7 0.2 0.1 0.0 0.5
Total Delay 157.4 12.2 21.3 6.0 41.4
Queue Length 50th (ft) 71 556 383 14 113
Queue Length 95th (ft)m110 560 467 43 188
Internal Link Dist (ft) 60 301 135
Turn Bay Length (ft) 75 150
Base Capacity (vph) 236 2295 1989 921 420
Starvation Cap Reductn154 116 0 0 0
Spillback Cap Reductn 0 0 94 0 45
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 1.18 0.78 0.70 0.12 0.53

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
1: I-405 SB Off Ramp & Springdale St AM Peak Hour

I-405 PA/ED 11/8/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 26 341 0 667 1243 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 28 371 0 725 1351 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 288
pX, platoon unblocked
vC, conflicting volume 1714 676 1351
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1714 676 1351
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 65 6 100
cM capacity (veh/h) 81 396 505

Direction, Lane # EB 1 EB 2 NB 1 NB 2 SB 1 SB 2
Volume Total 152 247 362 362 676 676
Volume Left 28 0 0 0 0 0
Volume Right 124 247 0 0 0 0
cSH 230 396 1700 1700 1700 1700
Volume to Capacity 0.66 0.62 0.21 0.21 0.40 0.40
Queue Length 95th (ft) 102 102 0 0 0 0
Control Delay (s) 46.6 28.0 0.0 0.0 0.0 0.0
Lane LOS E D
Approach Delay (s) 35.1 0.0 0.0
Approach LOS E

Intersection Summary
Average Delay 5.7
Intersection Capacity Utilization 55.1% ICU Level of Service B
Analysis Period (min) 15



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
2: Westminster Bl & Springdale St AM Peak Hour

I-405 PA/ED 11/8/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 119 803 189 372 719 227 203 321 720 387 1024 173
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.97 0.95 1.00 0.97 0.91 0.91 0.97 0.95 1.00
Frt 1.00 0.97 1.00 1.00 0.85 1.00 0.92 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 4940 3433 3539 1583 3433 3121 1441 3433 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 4940 3433 3539 1583 3433 3121 1441 3433 3539 1583
Peak-hour factor, PHF 0.93 0.93 0.93 0.80 0.80 0.80 0.91 0.91 0.91 0.94 0.94 0.94
Adj. Flow (vph) 128 863 203 465 899 284 223 353 791 412 1089 184
RTOR Reduction (vph) 0 32 0 0 0 178 0 172 277 0 0 73
Lane Group Flow (vph) 128 1034 0 465 899 106 223 577 118 412 1089 111
Turn Type Prot Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 8.0 31.6 21.0 44.6 44.6 10.0 34.7 34.7 16.7 41.4 41.4
Effective Green, g (s) 8.0 31.6 21.0 44.6 44.6 10.0 34.7 34.7 16.7 41.4 41.4
Actuated g/C Ratio 0.07 0.26 0.18 0.37 0.37 0.08 0.29 0.29 0.14 0.34 0.34
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 229 1301 601 1315 588 286 902 417 478 1221 546
v/s Ratio Prot 0.04 c0.21 c0.14 0.25 0.06 0.18 c0.12 c0.31
v/s Ratio Perm 0.07 0.08 0.07
v/c Ratio 0.56 0.80 0.77 0.68 0.18 0.78 0.64 0.28 0.86 0.89 0.20
Uniform Delay, d1 54.3 41.2 47.2 31.8 25.4 53.9 37.2 33.0 50.5 37.2 27.7
Progression Factor 1.00 1.00 0.85 0.79 0.31 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.9 5.1 6.0 2.8 0.7 12.6 1.5 0.4 14.7 8.5 0.2
Delay (s) 57.2 46.3 46.3 27.9 8.6 66.5 38.7 33.4 65.3 45.7 27.9
Level of Service E D D C A E D C E D C
Approach Delay (s) 47.4 29.8 41.7 48.5
Approach LOS D C D D

Intersection Summary
HCM Average Control Delay 41.5 HCM Level of Service D
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 77.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
2: Westminster Bl & Springdale St AM Peak Hour

I-405 PA/ED 11/8/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 128 1066 465 899 284 223 749 395 412 1089 184
v/c Ratio 0.56 0.80 0.77 0.68 0.37 0.78 0.70 0.57 0.87 0.89 0.30
Control Delay 64.3 45.2 49.9 28.5 2.3 73.4 28.8 6.9 69.3 47.5 12.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 64.3 45.2 49.9 28.5 2.3 73.4 28.8 6.9 69.3 47.5 12.6
Queue Length 50th (ft) 50 278 180 320 20 88 191 3 162 408 38
Queue Length 95th (ft) 83 334 206 288 13 #148 265 90 #243 500 92
Internal Link Dist (ft) 477 193 383 208
Turn Bay Length (ft) 250 120 90 210 160 160
Base Capacity (vph) 233 1335 601 1319 768 286 1106 705 486 1268 638
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.55 0.80 0.77 0.68 0.37 0.78 0.68 0.56 0.85 0.86 0.29

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
7: Westminster Bl & Willow Ln (S) AM Peak Hour

I-405 PA/ED 11/8/2010
Albert Grover & Associates

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 1052 20 24 1229 81 301
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3529 1770 3539 1770 1583
Flt Permitted 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3529 1770 3539 1770 1583
Peak-hour factor, PHF 0.91 0.91 0.90 0.90 0.90 0.90
Adj. Flow (vph) 1156 22 27 1366 90 334
RTOR Reduction (vph) 1 0 0 0 0 161
Lane Group Flow (vph)1177 0 27 1366 90 173
Turn Type Prot Perm
Protected Phases 2 1 6 8
Permitted Phases 8
Actuated Green, G (s) 83.7 4.7 74.8 19.6 19.6
Effective Green, g (s) 83.7 4.7 74.8 19.6 19.6
Actuated g/C Ratio 0.70 0.04 0.62 0.16 0.16
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2461 69 2206 289 259
v/s Ratio Prot c0.33 0.02 c0.39 0.05
v/s Ratio Perm c0.11
v/c Ratio 0.48 0.39 0.62 0.31 0.67
Uniform Delay, d1 8.2 56.3 13.9 44.3 47.1
Progression Factor 0.55 1.33 0.32 1.00 1.00
Incremental Delay, d2 0.5 3.1 1.1 0.6 6.3
Delay (s) 5.1 77.9 5.5 44.9 53.5
Level of Service A E A D D
Approach Delay (s) 5.1 6.9 51.6
Approach LOS A A D

Intersection Summary
HCM Average Control Delay 12.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 55.0% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
7: Westminster Bl & Willow Ln (S) AM Peak Hour

I-405 PA/ED 11/8/2010
Albert Grover & Associates

Lane Group EBT WBL WBT NBL NBR
Lane Group Flow (vph)1178 27 1366 90 334
v/c Ratio 0.47 0.26 0.61 0.31 0.80
Control Delay 5.6 76.8 5.9 45.4 33.8
Queue Delay 0.1 3.1 0.0 0.0 166.7
Total Delay 5.7 79.9 5.9 45.4 200.4
Queue Length 50th (ft) 163 20 75 62 106
Queue Length 95th (ft) 236 m37 88 106 208
Internal Link Dist (ft) 192 60 165
Turn Bay Length (ft)
Base Capacity (vph) 2510 119 2253 384 494
Starvation Cap Reductn 0 47 6 0 0
Spillback Cap Reductn 342 0 0 0 248
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.54 0.38 0.61 0.23 1.36

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
8: Westminster Bl & Willow Ln (N) AM Peak Hour

I-405 PA/ED 11/8/2010
Albert Grover & Associates

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 76 1277 1102 84 91 151
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 1.00 0.85 0.92
Flt Protected 0.95 1.00 1.00 1.00 0.98
Satd. Flow (prot) 1770 3539 3539 1583 1674
Flt Permitted 0.95 1.00 1.00 1.00 0.98
Satd. Flow (perm) 1770 3539 3539 1583 1674
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 83 1388 1198 91 99 164
RTOR Reduction (vph) 0 0 0 25 53 0
Lane Group Flow (vph) 83 1388 1198 66 210 0
Turn Type Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 6
Actuated Green, G (s) 13.6 83.7 74.8 74.8 19.6
Effective Green, g (s) 13.6 83.7 74.8 74.8 19.6
Actuated g/C Ratio 0.11 0.70 0.62 0.62 0.16
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 201 2468 2206 987 273
v/s Ratio Prot 0.05 c0.39 c0.34 c0.13
v/s Ratio Perm 0.04
v/c Ratio 0.41 0.56 0.54 0.07 0.77
Uniform Delay, d1 49.5 9.0 12.9 8.9 48.0
Progression Factor 0.83 0.51 1.00 1.00 1.00
Incremental Delay, d2 1.2 0.8 1.0 0.1 12.6
Delay (s) 42.1 5.4 13.8 9.0 60.6
Level of Service D A B A E
Approach Delay (s) 7.5 13.5 60.6
Approach LOS A B E

Intersection Summary
HCM Average Control Delay 14.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 59.0% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
8: Westminster Bl & Willow Ln (N) AM Peak Hour

I-405 PA/ED 11/8/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR SBL
Lane Group Flow (vph) 83 1388 1198 91 263
v/c Ratio 0.40 0.55 0.53 0.09 0.81
Control Delay 44.8 5.9 15.1 4.5 54.7
Queue Delay 49.6 0.0 0.0 0.0 29.1
Total Delay 94.4 6.0 15.1 4.5 83.8
Queue Length 50th (ft) 56 87 278 7 152
Queue Length 95th (ft)m101 213 387 33 236
Internal Link Dist (ft) 60 301 135
Turn Bay Length (ft) 75 150
Base Capacity (vph) 236 2516 2253 1032 412
Starvation Cap Reductn152 106 0 0 0
Spillback Cap Reductn 0 0 37 0 150
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.99 0.58 0.54 0.09 1.00

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
1: I-405 SB Off Ramp & Springdale St PM Peak Hour

I-405 PA/ED 11/29/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 22 413 0 1082 1105 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 24 449 0 1176 1201 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 288
pX, platoon unblocked
vC, conflicting volume 1789 601 1201
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1789 601 1201
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 67 0 100
cM capacity (veh/h) 72 444 577

Direction, Lane # EB 1 EB 2 NB 1 NB 2 SB 1 SB 2
Volume Total 174 299 588 588 601 601
Volume Left 24 0 0 0 0 0
Volume Right 150 299 0 0 0 0
cSH 260 444 1700 1700 1700 1700
Volume to Capacity 0.67 0.67 0.35 0.35 0.35 0.35
Queue Length 95th (ft) 108 122 0 0 0 0
Control Delay (s) 42.9 28.3 0.0 0.0 0.0 0.0
Lane LOS E D
Approach Delay (s) 33.7 0.0 0.0
Approach LOS D

Intersection Summary
Average Delay 5.6
Intersection Capacity Utilization 54.3% ICU Level of Service A
Analysis Period (min) 15



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
2: Westminster Bl & Springdale St PM Peak Hour

I-405 PA/ED 11/29/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 190 1102 151 234 750 406 168 486 787 477 878 163
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.97 0.95 1.00 0.97 0.91 0.91 0.97 0.95 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 0.93 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 4994 3433 3539 1583 3433 3165 1441 3433 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 4994 3433 3539 1583 3433 3165 1441 3433 3539 1583
Peak-hour factor, PHF 0.93 0.93 0.93 0.80 0.80 0.80 0.91 0.91 0.91 0.94 0.94 0.94
Adj. Flow (vph) 204 1185 162 292 938 508 185 534 865 507 934 173
RTOR Reduction (vph) 0 14 0 0 0 259 0 121 208 0 0 78
Lane Group Flow (vph) 204 1333 0 292 938 249 185 837 233 507 934 95
Turn Type Prot Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 8.3 33.3 17.0 42.0 42.0 9.7 35.0 35.0 18.7 44.0 44.0
Effective Green, g (s) 8.3 33.3 17.0 42.0 42.0 9.7 35.0 35.0 18.7 44.0 44.0
Actuated g/C Ratio 0.07 0.28 0.14 0.35 0.35 0.08 0.29 0.29 0.16 0.37 0.37
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 237 1386 486 1239 554 278 923 420 535 1298 580
v/s Ratio Prot 0.06 c0.27 0.09 c0.27 0.05 c0.26 c0.15 0.26
v/s Ratio Perm 0.16 0.16 0.06
v/c Ratio 0.86 0.96 0.60 0.76 0.45 0.67 0.91 0.55 0.95 0.72 0.16
Uniform Delay, d1 55.3 42.7 48.3 34.5 30.1 53.6 40.9 35.9 50.2 32.7 25.6
Progression Factor 1.00 1.00 0.84 0.79 0.30 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 25.8 16.6 2.0 4.2 2.6 5.9 12.3 1.6 26.1 1.9 0.1
Delay (s) 81.1 59.3 42.7 31.4 11.6 59.5 53.2 37.5 76.3 34.6 25.7
Level of Service F E D C B E D D E C C
Approach Delay (s) 62.1 27.5 49.6 46.8
Approach LOS E C D D

Intersection Summary
HCM Average Control Delay 46.0 HCM Level of Service D
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 80.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
2: Westminster Bl & Springdale St PM Peak Hour

I-405 PA/ED 11/29/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 204 1347 292 938 508 185 958 441 507 934 173
v/c Ratio 0.86 0.96 0.60 0.76 0.62 0.67 0.92 0.70 0.95 0.72 0.26
Control Delay 86.7 58.9 46.3 31.7 5.7 65.8 47.8 18.6 78.1 36.5 9.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 86.7 58.9 46.3 31.7 5.7 65.8 47.8 18.6 78.1 36.5 9.7
Queue Length 50th (ft) 82 373 111 342 27 72 330 106 204 324 25
Queue Length 95th (ft)#154 #478 131 296 11 112 #458 246 #317 401 75
Internal Link Dist (ft) 477 193 383 208
Turn Bay Length (ft) 250 120 90 210 160 160
Base Capacity (vph) 238 1400 486 1239 813 286 1070 638 536 1298 658
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.86 0.96 0.60 0.76 0.62 0.65 0.90 0.69 0.95 0.72 0.26

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
7: Westminster Bl & Willow Ln (S) PM Peak Hour

I-405 PA/ED 11/29/2010
Albert Grover & Associates

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 1214 33 47 1158 104 327
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3525 1770 3539 1770 1583
Flt Permitted 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3525 1770 3539 1770 1583
Peak-hour factor, PHF 0.91 0.91 0.90 0.90 0.90 0.90
Adj. Flow (vph) 1334 36 52 1287 116 363
RTOR Reduction (vph) 1 0 0 0 0 136
Lane Group Flow (vph)1369 0 52 1287 116 227
Turn Type Prot Perm
Protected Phases 2 1 6 8
Permitted Phases 8
Actuated Green, G (s) 80.3 6.8 70.3 20.9 20.9
Effective Green, g (s) 80.3 6.8 70.3 20.9 20.9
Actuated g/C Ratio 0.67 0.06 0.59 0.17 0.17
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2359 100 2073 308 276
v/s Ratio Prot c0.39 0.03 c0.36 0.07
v/s Ratio Perm c0.14
v/c Ratio 0.58 0.52 0.62 0.38 0.82
Uniform Delay, d1 10.7 55.0 16.2 43.8 47.8
Progression Factor 0.42 1.37 0.16 1.00 1.00
Incremental Delay, d2 0.7 4.0 1.2 0.8 17.5
Delay (s) 5.1 79.3 3.8 44.6 65.3
Level of Service A E A D E
Approach Delay (s) 5.1 6.7 60.3
Approach LOS A A E

Intersection Summary
HCM Average Control Delay 14.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 61.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
7: Westminster Bl & Willow Ln (S) PM Peak Hour

I-405 PA/ED 11/29/2010
Albert Grover & Associates

Lane Group EBT WBL WBT NBL NBR
Lane Group Flow (vph)1370 52 1287 116 363
v/c Ratio 0.57 0.44 0.61 0.38 0.88
Control Delay 5.7 83.9 3.8 45.5 48.0
Queue Delay 0.3 22.8 0.0 0.0 276.1
Total Delay 6.0 106.7 3.9 45.5 324.0
Queue Length 50th (ft) 159 37 43 79 155
Queue Length 95th (ft)m201 m66 51 129 262
Internal Link Dist (ft) 192 60 165
Turn Bay Length (ft)
Base Capacity (vph) 2383 125 2096 413 496
Starvation Cap Reductn 0 60 55 0 0
Spillback Cap Reductn 408 0 0 0 270
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.69 0.80 0.63 0.28 1.61

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
8: Westminster Bl & Willow Ln (N) PM Peak Hour

I-405 PA/ED 11/29/2010
Albert Grover & Associates

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 86 1455 1134 97 102 71
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 1.00 0.85 0.94
Flt Protected 0.95 1.00 1.00 1.00 0.97
Satd. Flow (prot) 1770 3539 3539 1583 1709
Flt Permitted 0.95 1.00 1.00 1.00 0.97
Satd. Flow (perm) 1770 3539 3539 1583 1709
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 93 1582 1233 105 111 77
RTOR Reduction (vph) 0 0 0 30 22 0
Lane Group Flow (vph) 93 1582 1233 75 166 0
Turn Type Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 6
Actuated Green, G (s) 16.8 80.3 70.3 70.3 20.9
Effective Green, g (s) 16.8 80.3 70.3 70.3 20.9
Actuated g/C Ratio 0.14 0.67 0.59 0.59 0.17
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 248 2368 2073 927 298
v/s Ratio Prot 0.05 c0.45 c0.35 c0.10
v/s Ratio Perm 0.05
v/c Ratio 0.38 0.67 0.59 0.08 0.56
Uniform Delay, d1 46.8 11.9 15.8 10.8 45.3
Progression Factor 0.78 0.47 1.00 1.00 1.00
Incremental Delay, d2 0.8 1.2 1.3 0.2 2.2
Delay (s) 37.3 6.7 17.1 11.0 47.6
Level of Service D A B B D
Approach Delay (s) 8.4 16.6 47.6
Approach LOS A B D

Intersection Summary
HCM Average Control Delay 14.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 56.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
8: Westminster Bl & Willow Ln (N) PM Peak Hour

I-405 PA/ED 11/29/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR SBL
Lane Group Flow (vph) 93 1582 1233 105 188
v/c Ratio 0.39 0.66 0.59 0.11 0.59
Control Delay 41.6 7.5 17.8 5.2 45.2
Queue Delay 89.0 0.1 0.1 0.0 0.4
Total Delay 130.6 7.6 17.9 5.2 45.6
Queue Length 50th (ft) 64 172 304 10 114
Queue Length 95th (ft)m112 334 420 39 180
Internal Link Dist (ft) 60 301 135
Turn Bay Length (ft) 75 150
Base Capacity (vph) 236 2391 2096 967 419
Starvation Cap Reductn153 121 0 0 0
Spillback Cap Reductn 0 0 94 0 45
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 1.12 0.70 0.62 0.11 0.50

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
1: I-405 SB Off Ramp & Springdale St AM Peak Hour

I-405 PA/ED 11/29/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 26 341 0 667 1243 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.88 0.95 0.86
Frt 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 2787 3539 6408
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 2787 3539 6408
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 28 371 0 725 1351 0
RTOR Reduction (vph) 0 272 0 0 0 0
Lane Group Flow (vph) 28 99 0 725 1351 0
Turn Type custom
Protected Phases 4 2 6
Permitted Phases 5
Actuated Green, G (s) 4.6 16.0 47.4 27.4
Effective Green, g (s) 4.6 16.0 47.4 27.4
Actuated g/C Ratio 0.08 0.27 0.79 0.46
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 136 743 2796 2926
v/s Ratio Prot c0.02 c0.20 c0.21
v/s Ratio Perm 0.04
v/c Ratio 0.21 0.13 0.26 0.46
Uniform Delay, d1 26.0 16.7 1.7 11.2
Progression Factor 1.00 1.00 0.74 1.00
Incremental Delay, d2 0.8 0.1 0.2 0.5
Delay (s) 26.7 16.8 1.4 11.7
Level of Service C B A B
Approach Delay (s) 17.5 1.4 11.7
Approach LOS B A B

Intersection Summary
HCM Average Control Delay 9.6 HCM Level of Service A
HCM Volume to Capacity ratio 0.35
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 36.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
1: I-405 SB Off Ramp & Springdale St AM Peak Hour

I-405 PA/ED 11/29/2010
Albert Grover & Associates

Lane Group EBL EBR NBT SBT
Lane Group Flow (vph) 28 371 725 1351
v/c Ratio 0.12 0.37 0.24 0.42
Control Delay 21.6 3.5 1.7 12.1
Queue Delay 0.0 0.2 0.0 0.0
Total Delay 21.6 3.7 1.8 12.2
Queue Length 50th (ft) 9 0 0 62
Queue Length 95th (ft) 24 29 61 168
Internal Link Dist (ft) 143 208 120
Turn Bay Length (ft)
Base Capacity (vph) 472 1015 3078 3181
Starvation Cap Reductn 0 0 256 0
Spillback Cap Reductn 0 180 0 301
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.06 0.44 0.26 0.47

Intersection Summary



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
2: Westminster Bl & Springdale St AM Peak Hour

I-405 PA/ED 11/29/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 119 845 189 480 770 227 203 321 720 387 1024 173
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.97 0.95 1.00 0.97 0.91 0.91 0.97 0.95 1.00
Frt 1.00 0.97 1.00 1.00 0.85 1.00 0.92 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 4946 3433 3539 1583 3433 3121 1441 3433 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 4946 3433 3539 1583 3433 3121 1441 3433 3539 1583
Peak-hour factor, PHF 0.93 0.93 0.93 0.80 0.80 0.80 0.91 0.91 0.91 0.94 0.94 0.94
Adj. Flow (vph) 128 909 203 600 962 284 223 353 791 412 1089 184
RTOR Reduction (vph) 0 29 0 0 0 177 0 172 283 0 0 108
Lane Group Flow (vph) 128 1083 0 600 962 107 223 577 112 412 1089 76
Turn Type Prot Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 8.0 30.2 23.0 45.2 45.2 10.0 34.1 34.1 16.7 40.8 40.8
Effective Green, g (s) 8.0 30.2 23.0 45.2 45.2 10.0 34.1 34.1 16.7 40.8 40.8
Actuated g/C Ratio 0.07 0.25 0.19 0.38 0.38 0.08 0.28 0.28 0.14 0.34 0.34
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 229 1245 658 1333 596 286 887 409 478 1203 538
v/s Ratio Prot 0.04 c0.22 c0.17 0.27 0.06 0.18 c0.12 c0.31
v/s Ratio Perm 0.07 0.08 0.05
v/c Ratio 0.56 0.87 0.91 0.72 0.18 0.78 0.65 0.27 0.86 0.91 0.14
Uniform Delay, d1 54.3 43.0 47.5 32.0 25.0 53.9 37.7 33.3 50.5 37.8 27.5
Progression Factor 1.00 1.00 0.85 0.81 1.25 1.00 1.00 1.00 1.13 0.80 1.38
Incremental Delay, d2 2.9 8.4 14.8 2.9 0.6 12.6 1.7 0.4 13.8 9.2 0.1
Delay (s) 57.2 51.5 55.4 28.7 31.8 66.5 39.4 33.7 71.1 39.5 37.9
Level of Service E D E C C E D C E D D
Approach Delay (s) 52.1 37.9 42.2 47.0
Approach LOS D D D D

Intersection Summary
HCM Average Control Delay 44.2 HCM Level of Service D
HCM Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 81.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
2: Westminster Bl & Springdale St AM Peak Hour

I-405 PA/ED 11/29/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 128 1112 600 962 284 223 749 395 412 1089 184
v/c Ratio 0.56 0.87 0.91 0.72 0.37 0.78 0.71 0.57 0.87 0.91 0.28
Control Delay 64.3 50.4 58.0 29.2 4.9 73.4 29.6 6.8 74.8 41.2 9.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 16.2 0.6
Total Delay 64.3 50.4 58.0 29.2 4.9 73.4 29.6 6.8 75.3 57.4 9.6
Queue Length 50th (ft) 50 298 232 241 15 88 194 0 174 414 29
Queue Length 95th (ft) 83 #380 262 316 39 #148 269 86 #250 #339 76
Internal Link Dist (ft) 525 191 501 208
Turn Bay Length (ft) 250 90 210
Base Capacity (vph) 233 1277 658 1336 774 286 1081 700 486 1239 660
Starvation Cap Reductn 0 0 0 0 0 0 0 0 6 167 226
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.55 0.87 0.91 0.72 0.37 0.78 0.69 0.56 0.86 1.02 0.42

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
5: Westminster Bl & I-405 NB Ramps AM Peak Hour

I-405 PA/ED 11/29/2010
Albert Grover & Associates

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 498 955 838 472 113 639
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.95 1.00 1.00 0.88
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 5085 3539 1583 1770 2787
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 5085 3539 1583 1770 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 541 1038 911 513 123 695
RTOR Reduction (vph) 0 0 0 342 0 25
Lane Group Flow (vph) 541 1038 911 171 123 670
Turn Type Prot Perm pm+ov
Protected Phases 5 2 6 4 5
Permitted Phases 6 4
Actuated Green, G (s) 12.0 36.0 20.0 20.0 16.0 28.0
Effective Green, g (s) 12.0 36.0 20.0 20.0 16.0 28.0
Actuated g/C Ratio 0.20 0.60 0.33 0.33 0.27 0.47
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 687 3051 1180 528 472 1486
v/s Ratio Prot c0.16 0.20 c0.26 0.07 c0.09
v/s Ratio Perm 0.11 0.15
v/c Ratio 0.79 0.34 0.77 0.32 0.26 0.45
Uniform Delay, d1 22.8 6.0 18.0 14.9 17.3 10.8
Progression Factor 0.86 0.63 0.83 4.61 1.00 1.00
Incremental Delay, d2 4.7 0.2 3.9 1.3 1.3 0.2
Delay (s) 24.2 4.0 18.8 70.2 18.7 11.0
Level of Service C A B E B B
Approach Delay (s) 10.9 37.3 12.2
Approach LOS B D B

Intersection Summary
HCM Average Control Delay 21.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 53.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
5: Westminster Bl & I-405 NB Ramps AM Peak Hour

I-405 PA/ED 11/29/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 541 1038 911 513 123 695
v/c Ratio 0.79 0.34 0.77 0.59 0.26 0.46
Control Delay 27.0 4.0 18.9 8.4 19.2 9.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 27.0 4.0 18.9 8.4 19.2 9.2
Queue Length 50th (ft) 110 44 137 40 35 73
Queue Length 95th (ft)m143 m63 231 115 73 113
Internal Link Dist (ft) 433 370 295
Turn Bay Length (ft) 250
Base Capacity (vph) 687 3051 1180 870 472 1508
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.79 0.34 0.77 0.59 0.26 0.46

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
7: Westminster Bl & Willow Ln (S) AM Peak Hour

I-405 PA/ED 11/29/2010
Albert Grover & Associates

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 1048 20 24 1229 81 188
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 0.95 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 1770 3539 1770 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 1770 3539 1770 1583
Peak-hour factor, PHF 0.91 0.91 0.90 0.90 0.90 0.90
Adj. Flow (vph) 1152 22 27 1366 90 209
RTOR Reduction (vph) 0 8 0 0 0 146
Lane Group Flow (vph)1152 14 27 1366 90 63
Turn Type Perm Prot Perm
Protected Phases 2 1 6 8
Permitted Phases 2 8
Actuated Green, G (s) 75.2 75.2 4.8 71.2 28.0 28.0
Effective Green, g (s) 75.2 75.2 4.8 71.2 28.0 28.0
Actuated g/C Ratio 0.63 0.63 0.04 0.59 0.23 0.23
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2218 992 71 2100 413 369
v/s Ratio Prot c0.33 0.02 c0.39 c0.05
v/s Ratio Perm 0.01 0.04
v/c Ratio 0.52 0.01 0.38 0.65 0.22 0.17
Uniform Delay, d1 12.4 8.4 56.2 16.2 37.2 36.7
Progression Factor 0.69 0.56 0.79 0.41 1.00 1.00
Incremental Delay, d2 0.8 0.0 2.8 1.3 0.3 0.2
Delay (s) 9.4 4.8 47.5 7.9 37.4 36.9
Level of Service A A D A D D
Approach Delay (s) 9.3 8.7 37.1
Approach LOS A A D

Intersection Summary
HCM Average Control Delay 11.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 47.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
7: Westminster Bl & Willow Ln (S) AM Peak Hour

I-405 PA/ED 11/29/2010
Albert Grover & Associates

Lane Group EBT EBR WBL WBT NBL NBR
Lane Group Flow (vph)1152 22 27 1366 90 209
v/c Ratio 0.51 0.02 0.26 0.64 0.22 0.41
Control Delay 9.4 2.1 47.6 8.1 38.9 9.5
Queue Delay 0.1 0.0 4.9 0.0 0.0 1.1
Total Delay 9.5 2.1 52.5 8.1 38.9 10.6
Queue Length 50th (ft) 200 1 21 75 57 11
Queue Length 95th (ft) 248 5 m36 88 104 75
Internal Link Dist (ft) 370 60 164
Turn Bay Length (ft)
Base Capacity (vph) 2265 1021 118 2123 413 516
Starvation Cap Reductn302 0 55 6 0 0
Spillback Cap Reductn 107 0 0 0 0 139
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.59 0.02 0.43 0.65 0.22 0.55

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
10: Westminster Bl & Willow Ln (N) AM Peak Hour

I-405 PA/ED 11/29/2010
Albert Grover & Associates

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 76 1160 1102 84 91 151
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 1.00 0.85 0.92
Flt Protected 0.95 1.00 1.00 1.00 0.98
Satd. Flow (prot) 1770 3539 3539 1583 1674
Flt Permitted 0.95 1.00 1.00 1.00 0.98
Satd. Flow (perm) 1770 3539 3539 1583 1674
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 83 1261 1198 91 99 164
RTOR Reduction (vph) 0 0 0 37 50 0
Lane Group Flow (vph) 83 1261 1198 54 213 0
Turn Type Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 6
Actuated Green, G (s) 8.8 75.2 71.2 71.2 28.0
Effective Green, g (s) 8.8 75.2 71.2 71.2 28.0
Actuated g/C Ratio 0.07 0.63 0.59 0.59 0.23
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 130 2218 2100 939 391
v/s Ratio Prot 0.05 c0.36 c0.34 c0.13
v/s Ratio Perm 0.03
v/c Ratio 0.64 0.57 0.57 0.06 0.55
Uniform Delay, d1 54.1 13.0 15.0 10.3 40.4
Progression Factor 1.16 0.26 1.00 1.00 1.00
Incremental Delay, d2 8.8 0.9 1.1 0.1 5.4
Delay (s) 71.3 4.3 16.1 10.4 45.8
Level of Service E A B B D
Approach Delay (s) 8.4 15.7 45.8
Approach LOS A B D

Intersection Summary
HCM Average Control Delay 15.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 59.0% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
10: Westminster Bl & Willow Ln (N) AM Peak Hour

I-405 PA/ED 11/29/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR SBL
Lane Group Flow (vph) 83 1261 1198 91 263
v/c Ratio 0.55 0.56 0.56 0.09 0.60
Control Delay 73.1 4.3 16.6 2.6 36.9
Queue Delay 37.2 0.0 0.0 0.0 17.3
Total Delay 110.3 4.3 16.7 2.6 54.1
Queue Length 50th (ft) 55 52 297 0 137
Queue Length 95th (ft) 101 75 371 23 229
Internal Link Dist (ft) 60 275 159
Turn Bay Length (ft)
Base Capacity (vph) 177 2265 2123 986 441
Starvation Cap Reductn 89 75 0 0 0
Spillback Cap Reductn 0 0 37 0 163
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.94 0.58 0.57 0.09 0.95

Intersection Summary
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HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
1: I-405 SB Off Ramp & Springdale St PM Peak Hour

I-405 PA/ED 11/29/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 22 413 0 1097 1140 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.88 0.95 0.86
Frt 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 2787 3539 6408
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 2787 3539 6408
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 24 449 0 1192 1239 0
RTOR Reduction (vph) 0 329 0 0 0 0
Lane Group Flow (vph) 24 120 0 1192 1239 0
Turn Type custom
Protected Phases 4 2 6
Permitted Phases 5
Actuated Green, G (s) 4.6 16.0 47.4 27.4
Effective Green, g (s) 4.6 16.0 47.4 27.4
Actuated g/C Ratio 0.08 0.27 0.79 0.46
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 136 743 2796 2926
v/s Ratio Prot c0.01 c0.34 0.19
v/s Ratio Perm 0.04
v/c Ratio 0.18 0.16 0.43 0.42
Uniform Delay, d1 25.9 16.9 2.0 11.0
Progression Factor 1.00 1.00 1.42 1.00
Incremental Delay, d2 0.6 0.1 0.3 0.5
Delay (s) 26.6 17.0 3.1 11.4
Level of Service C B A B
Approach Delay (s) 17.4 3.1 11.4
Approach LOS B A B

Intersection Summary
HCM Average Control Delay 9.0 HCM Level of Service A
HCM Volume to Capacity ratio 0.40
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 40.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
1: I-405 SB Off Ramp & Springdale St PM Peak Hour

I-405 PA/ED 11/29/2010
Albert Grover & Associates

Lane Group EBL EBR NBT SBT
Lane Group Flow (vph) 24 449 1192 1239
v/c Ratio 0.10 0.42 0.39 0.39
Control Delay 21.3 3.5 3.9 11.8
Queue Delay 0.0 0.2 0.0 0.0
Total Delay 21.3 3.7 3.9 11.8
Queue Length 50th (ft) 8 0 1 55
Queue Length 95th (ft) 21 31 m202 152
Internal Link Dist (ft) 143 208 120
Turn Bay Length (ft)
Base Capacity (vph) 472 1072 3080 3185
Starvation Cap Reductn 0 0 228 0
Spillback Cap Reductn 0 172 0 225
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.05 0.50 0.42 0.42

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
2: Westminster Bl & Springdale St PM Peak Hour

I-405 PA/ED 11/29/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 190 1142 151 277 806 421 168 486 787 512 878 163
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.97 0.95 1.00 0.97 0.91 0.91 0.97 0.95 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 0.93 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 4996 3433 3539 1583 3433 3165 1441 3433 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 4996 3433 3539 1583 3433 3165 1441 3433 3539 1583
Peak-hour factor, PHF 0.93 0.93 0.93 0.80 0.80 0.80 0.91 0.91 0.91 0.94 0.94 0.94
Adj. Flow (vph) 204 1228 162 346 1008 526 185 534 865 545 934 173
RTOR Reduction (vph) 0 14 0 0 0 277 0 120 159 0 0 110
Lane Group Flow (vph) 204 1376 0 346 1008 249 185 838 282 545 934 63
Turn Type Prot Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 8.2 37.1 13.0 41.9 41.9 10.4 33.6 33.6 20.3 43.5 43.5
Effective Green, g (s) 8.2 37.1 13.0 41.9 41.9 10.4 33.6 33.6 20.3 43.5 43.5
Actuated g/C Ratio 0.07 0.31 0.11 0.35 0.35 0.09 0.28 0.28 0.17 0.36 0.36
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 235 1545 372 1236 553 298 886 403 581 1283 574
v/s Ratio Prot 0.06 c0.28 0.10 c0.28 0.05 c0.26 c0.16 0.26
v/s Ratio Perm 0.16 0.20 0.04
v/c Ratio 0.87 0.89 0.93 0.82 0.45 0.62 0.95 0.70 0.94 0.73 0.11
Uniform Delay, d1 55.4 39.5 53.0 35.5 30.2 52.9 42.3 38.7 49.2 33.1 25.4
Progression Factor 1.00 1.00 0.91 0.87 0.95 1.00 1.00 1.00 0.85 0.78 1.66
Incremental Delay, d2 26.9 8.1 26.0 5.1 2.2 4.0 18.3 5.2 21.8 2.0 0.1
Delay (s) 82.3 47.7 74.1 36.0 30.9 56.9 60.6 43.9 63.6 28.0 42.3
Level of Service F D E D C E E D E C D
Approach Delay (s) 52.1 41.6 55.5 41.2
Approach LOS D D E D

Intersection Summary
HCM Average Control Delay 47.3 HCM Level of Service D
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 83.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
2: Westminster Bl & Springdale St PM Peak Hour

I-405 PA/ED 11/29/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 204 1390 346 1008 526 185 958 441 545 934 173
v/c Ratio 0.87 0.89 0.93 0.81 0.63 0.62 0.95 0.78 0.94 0.73 0.25
Control Delay 89.2 47.3 77.0 36.2 9.3 62.5 53.8 30.3 67.4 29.8 7.4
Queue Delay 0.0 0.0 0.0 0.0 0.1 0.0 0.4 0.0 16.4 4.0 0.5
Total Delay 89.2 47.3 77.0 36.2 9.4 62.5 54.3 30.3 83.8 33.8 7.9
Queue Length 50th (ft) 82 371 132 297 44 72 340 179 218 328 21
Queue Length 95th (ft)#154 435 #185 329 102 111 #482 #331 #311 285 67
Internal Link Dist (ft) 525 191 501 208
Turn Bay Length (ft) 250 90 210
Base Capacity (vph) 234 1562 372 1239 830 315 1017 567 578 1282 683
Starvation Cap Reductn 0 0 0 0 0 0 0 0 45 262 245
Spillback Cap Reductn 0 0 0 0 14 0 5 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.87 0.89 0.93 0.81 0.64 0.59 0.95 0.78 1.02 0.92 0.39

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
5: Westminster Bl & I-405 NB Ramps PM Peak Hour

I-405 PA/ED 11/29/2010
Albert Grover & Associates

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 499 1209 852 410 279 652
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.95 1.00 1.00 0.88
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 5085 3539 1583 1770 2787
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 5085 3539 1583 1770 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 542 1314 926 446 303 709
RTOR Reduction (vph) 0 0 0 297 0 23
Lane Group Flow (vph) 542 1314 926 149 303 686
Turn Type Prot Perm pm+ov
Protected Phases 5 2 6 4 5
Permitted Phases 6 4
Actuated Green, G (s) 12.0 36.0 20.0 20.0 16.0 28.0
Effective Green, g (s) 12.0 36.0 20.0 20.0 16.0 28.0
Actuated g/C Ratio 0.20 0.60 0.33 0.33 0.27 0.47
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 687 3051 1180 528 472 1486
v/s Ratio Prot c0.16 0.26 c0.26 c0.17 0.09
v/s Ratio Perm 0.09 0.15
v/c Ratio 0.79 0.43 0.78 0.28 0.64 0.46
Uniform Delay, d1 22.8 6.5 18.1 14.7 19.5 10.9
Progression Factor 1.13 0.81 0.69 2.24 1.00 1.00
Incremental Delay, d2 3.8 0.3 4.4 1.1 6.6 0.2
Delay (s) 29.5 5.5 16.9 34.1 26.0 11.1
Level of Service C A B C C B
Approach Delay (s) 12.5 22.5 15.6
Approach LOS B C B

Intersection Summary
HCM Average Control Delay 16.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 63.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
5: Westminster Bl & I-405 NB Ramps PM Peak Hour

I-405 PA/ED 11/29/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 542 1314 926 446 303 709
v/c Ratio 0.79 0.43 0.78 0.54 0.64 0.47
Control Delay 31.8 5.5 17.0 5.3 26.8 9.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.8 5.5 17.0 5.3 26.8 9.4
Queue Length 50th (ft) 146 91 130 29 97 76
Queue Length 95th (ft)m158 m103 203 61 #171 116
Internal Link Dist (ft) 429 370 295
Turn Bay Length (ft) 250
Base Capacity (vph) 687 3051 1180 825 472 1507
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.79 0.43 0.78 0.54 0.64 0.47

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
7: Westminster Bl & Willow Ln (S) PM Peak Hour

I-405 PA/ED 11/29/2010
Albert Grover & Associates

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 1455 33 47 1158 104 30
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 0.95 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 1770 3539 1770 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 1770 3539 1770 1583
Peak-hour factor, PHF 0.91 0.91 0.90 0.90 0.90 0.90
Adj. Flow (vph) 1599 36 52 1287 116 33
RTOR Reduction (vph) 0 12 0 0 0 27
Lane Group Flow (vph)1599 24 52 1287 116 6
Turn Type Perm Prot Perm
Protected Phases 2 1 6 8
Permitted Phases 2 8
Actuated Green, G (s) 78.8 78.8 7.2 75.1 22.0 22.0
Effective Green, g (s) 78.8 78.8 7.2 75.1 22.0 22.0
Actuated g/C Ratio 0.66 0.66 0.06 0.63 0.18 0.18
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2324 1040 106 2215 325 290
v/s Ratio Prot c0.45 0.03 c0.36 c0.07
v/s Ratio Perm 0.01 0.00
v/c Ratio 0.69 0.02 0.49 0.58 0.36 0.02
Uniform Delay, d1 12.9 7.2 54.6 13.2 42.8 40.2
Progression Factor 0.70 0.62 0.79 0.24 1.00 1.00
Incremental Delay, d2 1.5 0.0 3.0 1.0 0.7 0.0
Delay (s) 10.6 4.5 46.4 4.1 43.5 40.2
Level of Service B A D A D D
Approach Delay (s) 10.4 5.7 42.8
Approach LOS B A D

Intersection Summary
HCM Average Control Delay 10.0 HCM Level of Service A
HCM Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 52.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
7: Westminster Bl & Willow Ln (S) PM Peak Hour

I-405 PA/ED 11/29/2010
Albert Grover & Associates

Lane Group EBT EBR WBL WBT NBL NBR
Lane Group Flow (vph)1599 36 52 1287 116 33
v/c Ratio 0.68 0.03 0.42 0.58 0.36 0.10
Control Delay 10.8 1.6 51.5 4.2 46.5 14.2
Queue Delay 0.4 0.0 18.9 0.0 0.0 0.3
Total Delay 11.2 1.6 70.3 4.2 46.5 14.5
Queue Length 50th (ft) 243 0 39 43 79 0
Queue Length 95th (ft) 286 m7 m72 50 138 29
Internal Link Dist (ft) 370 60 164
Turn Bay Length (ft)
Base Capacity (vph) 2348 1062 133 2215 325 317
Starvation Cap Reductn278 0 65 59 0 0
Spillback Cap Reductn 240 0 0 0 0 101
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.77 0.03 0.76 0.60 0.36 0.15

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
10: Westminster Bl & Willow Ln (N) PM Peak Hour

I-405 PA/ED 11/29/2010
Albert Grover & Associates

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 86 1399 1134 97 102 71
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 1.00 0.85 0.94
Flt Protected 0.95 1.00 1.00 1.00 0.97
Satd. Flow (prot) 1770 3539 3539 1583 1709
Flt Permitted 0.95 1.00 1.00 1.00 0.97
Satd. Flow (perm) 1770 3539 3539 1583 1709
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 93 1521 1233 105 111 77
RTOR Reduction (vph) 0 0 0 39 20 0
Lane Group Flow (vph) 93 1521 1233 66 168 0
Turn Type Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 6
Actuated Green, G (s) 10.9 78.8 75.1 75.1 22.0
Effective Green, g (s) 10.9 78.8 75.1 75.1 22.0
Actuated g/C Ratio 0.09 0.66 0.63 0.63 0.18
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 161 2324 2215 991 313
v/s Ratio Prot 0.05 c0.43 c0.35 c0.10
v/s Ratio Perm 0.04
v/c Ratio 0.58 0.65 0.56 0.07 0.54
Uniform Delay, d1 52.3 12.4 12.9 8.8 44.4
Progression Factor 1.24 0.02 1.00 1.00 1.00
Incremental Delay, d2 3.7 1.1 1.0 0.1 6.4
Delay (s) 68.7 1.3 13.9 8.9 50.8
Level of Service E A B A D
Approach Delay (s) 5.2 13.5 50.8
Approach LOS A B D

Intersection Summary
HCM Average Control Delay 11.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 56.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
10: Westminster Bl & Willow Ln (N) PM Peak Hour

I-405 PA/ED 11/29/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR SBL
Lane Group Flow (vph) 93 1521 1233 105 188
v/c Ratio 0.58 0.65 0.56 0.10 0.56
Control Delay 75.3 1.3 14.4 2.0 45.8
Queue Delay 54.8 0.1 0.1 0.0 0.0
Total Delay 130.1 1.4 14.4 2.0 45.9
Queue Length 50th (ft) 64 4 273 0 116
Queue Length 95th (ft) m95 11 345 22 194
Internal Link Dist (ft) 60 275 159
Turn Bay Length (ft)
Base Capacity (vph) 192 2348 2215 1030 334
Starvation Cap Reductn101 140 0 0 0
Spillback Cap Reductn 0 0 127 0 1
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 1.02 0.69 0.59 0.10 0.56

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
1: I-405 SB Off Ramp & Springdale St AM Peak Hour

I-405 PA/ED 11/29/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 32 350 0 701 1324 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 35 380 0 762 1439 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 288
pX, platoon unblocked
vC, conflicting volume 1820 720 1439
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1820 720 1439
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 50 0 100
cM capacity (veh/h) 69 371 467

Direction, Lane # EB 1 EB 2 NB 1 NB 2 SB 1 SB 2
Volume Total 162 254 381 381 720 720
Volume Left 35 0 0 0 0 0
Volume Right 127 254 0 0 0 0
cSH 191 371 1700 1700 1700 1700
Volume to Capacity 0.85 0.68 0.22 0.22 0.42 0.42
Queue Length 95th (ft) 154 122 0 0 0 0
Control Delay (s) 80.9 33.3 0.0 0.0 0.0 0.0
Lane LOS F D
Approach Delay (s) 51.9 0.0 0.0
Approach LOS F

Intersection Summary
Average Delay 8.2
Intersection Capacity Utilization 57.7% ICU Level of Service B
Analysis Period (min) 15



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
2: Westminster Bl & Springdale St AM Peak Hour

I-405 PA/ED 11/29/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 121 918 198 485 854 248 209 332 777 444 1046 184
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.97 0.95 1.00 0.97 0.91 0.91 0.97 0.95 1.00
Frt 1.00 0.97 1.00 1.00 0.85 1.00 0.92 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 4950 3433 3539 1583 3433 3116 1441 3433 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 4950 3433 3539 1583 3433 3116 1441 3433 3539 1583
Peak-hour factor, PHF 0.93 0.93 0.93 0.80 0.80 0.80 0.91 0.91 0.91 0.94 0.94 0.94
Adj. Flow (vph) 130 987 213 606 1068 310 230 365 854 472 1113 196
RTOR Reduction (vph) 0 28 0 0 0 179 0 175 303 0 0 75
Lane Group Flow (vph) 130 1172 0 606 1068 131 230 617 124 472 1113 121
Turn Type Prot Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 7.8 29.9 24.0 46.1 46.1 9.0 30.2 30.2 19.9 41.1 41.1
Effective Green, g (s) 7.8 29.9 24.0 46.1 46.1 9.0 30.2 30.2 19.9 41.1 41.1
Actuated g/C Ratio 0.06 0.25 0.20 0.38 0.38 0.08 0.25 0.25 0.17 0.34 0.34
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 223 1233 687 1360 608 257 784 363 569 1212 542
v/s Ratio Prot 0.04 c0.24 c0.18 0.30 0.07 0.20 c0.14 c0.31
v/s Ratio Perm 0.08 0.09 0.08
v/c Ratio 0.58 0.95 0.88 0.79 0.22 0.89 0.79 0.34 0.83 0.92 0.22
Uniform Delay, d1 54.5 44.3 46.6 32.6 24.8 55.0 41.9 36.8 48.4 37.8 28.1
Progression Factor 1.00 1.00 0.81 0.73 0.26 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.8 16.3 12.0 4.3 0.8 30.1 5.2 0.6 9.7 11.0 0.2
Delay (s) 58.4 60.6 49.8 28.2 7.2 85.1 47.1 37.3 58.1 48.8 28.3
Level of Service E E D C A F D D E D C
Approach Delay (s) 60.4 31.5 50.3 49.0
Approach LOS E C D D

Intersection Summary
HCM Average Control Delay 46.3 HCM Level of Service D
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 84.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
2: Westminster Bl & Springdale St AM Peak Hour

I-405 PA/ED 11/29/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 130 1200 606 1068 310 230 792 427 472 1113 196
v/c Ratio 0.58 0.95 0.88 0.79 0.39 0.89 0.82 0.64 0.83 0.92 0.32
Control Delay 65.2 59.5 52.8 28.8 2.4 89.8 37.9 9.6 61.7 50.5 13.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 65.2 59.5 52.8 28.8 2.4 89.8 37.9 9.6 61.7 50.5 13.5
Queue Length 50th (ft) 51 331 239 380 17 92 232 14 182 427 43
Queue Length 95th (ft) 85 #435 253 342 14 #167 317 123 #242 #554 102
Internal Link Dist (ft) 477 193 383 208
Turn Bay Length (ft) 250 120 90 210 160 160
Base Capacity (vph) 229 1261 687 1358 787 257 961 666 601 1239 628
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.57 0.95 0.88 0.79 0.39 0.89 0.82 0.64 0.79 0.90 0.31

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
7: Westminster Bl & Willow Ln (S) AM Peak Hour

I-405 PA/ED 11/29/2010
Albert Grover & Associates

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 1073 23 27 1490 90 312
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3528 1770 3539 1770 1583
Flt Permitted 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3528 1770 3539 1770 1583
Peak-hour factor, PHF 0.91 0.91 0.90 0.90 0.90 0.90
Adj. Flow (vph) 1179 25 30 1656 100 347
RTOR Reduction (vph) 1 0 0 0 0 159
Lane Group Flow (vph)1203 0 30 1656 100 188
Turn Type Prot Perm
Protected Phases 2 1 6 8
Permitted Phases 8
Actuated Green, G (s) 83.0 4.8 70.1 20.2 20.2
Effective Green, g (s) 83.0 4.8 70.1 20.2 20.2
Actuated g/C Ratio 0.69 0.04 0.58 0.17 0.17
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2440 71 2067 298 266
v/s Ratio Prot c0.34 0.02 c0.47 0.06
v/s Ratio Perm c0.12
v/c Ratio 0.49 0.42 0.80 0.34 0.71
Uniform Delay, d1 8.7 56.2 19.5 44.0 47.1
Progression Factor 0.47 1.34 0.30 1.00 1.00
Incremental Delay, d2 0.5 2.9 2.5 0.7 8.3
Delay (s) 4.6 78.3 8.3 44.7 55.4
Level of Service A E A D E
Approach Delay (s) 4.6 9.5 53.0
Approach LOS A A D

Intersection Summary
HCM Average Control Delay 13.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 56.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
7: Westminster Bl & Willow Ln (S) AM Peak Hour

I-405 PA/ED 11/29/2010
Albert Grover & Associates

Lane Group EBT WBL WBT NBL NBR
Lane Group Flow (vph)1204 30 1656 100 347
v/c Ratio 0.48 0.29 0.78 0.34 0.82
Control Delay 5.0 77.0 7.9 45.8 36.7
Queue Delay 0.1 4.1 0.0 0.0 191.7
Total Delay 5.1 81.1 7.9 45.8 228.4
Queue Length 50th (ft) 165 23 83 68 119
Queue Length 95th (ft)m184 m33 96 117 227
Internal Link Dist (ft) 192 60 165
Turn Bay Length (ft)
Base Capacity (vph) 2491 119 2119 369 481
Starvation Cap Reductn 0 49 2 0 0
Spillback Cap Reductn 404 0 0 0 236
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.58 0.43 0.78 0.27 1.42

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
10: Westminster Bl & Willow Ln (N) AM Peak Hour

I-405 PA/ED 11/29/2010
Albert Grover & Associates

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 85 1300 1355 88 95 162
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 1.00 0.85 0.91
Flt Protected 0.95 1.00 1.00 1.00 0.98
Satd. Flow (prot) 1770 3539 3539 1583 1673
Flt Permitted 0.95 1.00 1.00 1.00 0.98
Satd. Flow (perm) 1770 3539 3539 1583 1673
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 92 1413 1473 96 103 176
RTOR Reduction (vph) 0 0 0 25 54 0
Lane Group Flow (vph) 92 1413 1473 71 225 0
Turn Type Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 6
Actuated Green, G (s) 17.7 83.0 70.1 70.1 20.2
Effective Green, g (s) 17.7 83.0 70.1 70.1 20.2
Actuated g/C Ratio 0.15 0.69 0.58 0.58 0.17
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 261 2448 2067 925 282
v/s Ratio Prot 0.05 c0.40 c0.42 c0.13
v/s Ratio Perm 0.05
v/c Ratio 0.35 0.58 0.71 0.08 0.80
Uniform Delay, d1 46.0 9.5 17.8 10.9 47.9
Progression Factor 0.82 0.51 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.9 2.1 0.2 14.5
Delay (s) 38.4 5.7 19.9 11.0 62.4
Level of Service D A B B E
Approach Delay (s) 7.7 19.4 62.4
Approach LOS A B E

Intersection Summary
HCM Average Control Delay 17.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 67.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
10: Westminster Bl & Willow Ln (N) AM Peak Hour

I-405 PA/ED 11/29/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR SBL
Lane Group Flow (vph) 92 1413 1473 96 279
v/c Ratio 0.39 0.57 0.70 0.10 0.83
Control Delay 43.6 6.2 19.6 5.6 57.1
Queue Delay 75.7 0.0 0.0 0.0 65.1
Total Delay 119.3 6.2 19.6 5.6 122.2
Queue Length 50th (ft) 62 94 397 11 162
Queue Length 95th (ft)m109 244 523 38 254
Internal Link Dist (ft) 60 301 135
Turn Bay Length (ft) 75 150
Base Capacity (vph) 236 2497 2119 971 400
Starvation Cap Reductn151 113 0 0 0
Spillback Cap Reductn 0 0 37 0 150
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 1.08 0.59 0.71 0.10 1.12

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
1: I-405 SB Off Ramp & Springdale St PM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 24 429 0 1150 1225 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 26 466 0 1250 1332 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 288
pX, platoon unblocked
vC, conflicting volume 1957 666 1332
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1957 666 1332
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 53 0 100
cM capacity (veh/h) 56 402 514

Direction, Lane # EB 1 EB 2 NB 1 NB 2 SB 1 SB 2
Volume Total 182 311 625 625 666 666
Volume Left 26 0 0 0 0 0
Volume Right 155 311 0 0 0 0
cSH 212 402 1700 1700 1700 1700
Volume to Capacity 0.85 0.77 0.37 0.37 0.39 0.39
Queue Length 95th (ft) 163 163 0 0 0 0
Control Delay (s) 76.3 38.5 0.0 0.0 0.0 0.0
Lane LOS F E
Approach Delay (s) 52.5 0.0 0.0
Approach LOS F

Intersection Summary
Average Delay 8.4
Intersection Capacity Utilization 58.2% ICU Level of Service B
Analysis Period (min) 15



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
2: Westminster Bl & Springdale St PM Peak Hour

I-405 PA/ED 11/11/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 200 1185 158 318 870 458 176 492 855 592 883 179
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.97 0.95 1.00 0.97 0.91 0.91 0.97 0.95 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 0.93 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 4995 3433 3539 1583 3433 3154 1441 3433 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 4995 3433 3539 1583 3433 3154 1441 3433 3539 1583
Peak-hour factor, PHF 0.93 0.93 0.93 0.80 0.80 0.80 0.91 0.91 0.91 0.94 0.94 0.94
Adj. Flow (vph) 215 1274 170 398 1088 572 193 541 940 630 939 190
RTOR Reduction (vph) 0 14 0 0 0 279 0 132 170 0 0 93
Lane Group Flow (vph) 215 1430 0 398 1088 293 193 879 300 630 939 97
Turn Type Prot Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 8.4 34.4 14.0 40.0 40.0 16.4 35.6 35.6 20.0 39.2 39.2
Effective Green, g (s) 8.4 34.4 14.0 40.0 40.0 16.4 35.6 35.6 20.0 39.2 39.2
Actuated g/C Ratio 0.07 0.29 0.12 0.33 0.33 0.14 0.30 0.30 0.17 0.33 0.33
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 240 1432 401 1180 528 469 936 427 572 1156 517
v/s Ratio Prot 0.06 c0.29 0.12 c0.31 0.06 c0.28 c0.18 0.27
v/s Ratio Perm 0.18 0.21 0.06
v/c Ratio 0.90 1.00 0.99 0.92 0.55 0.41 0.94 0.70 1.10 0.81 0.19
Uniform Delay, d1 55.4 42.8 52.9 38.5 32.7 47.4 41.2 37.5 50.0 37.0 29.0
Progression Factor 1.00 1.00 0.82 0.76 0.34 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 31.7 23.4 41.4 12.5 3.9 0.6 16.5 5.2 68.4 4.5 0.2
Delay (s) 87.1 66.2 84.9 41.7 15.2 48.0 57.7 42.7 118.4 41.5 29.2
Level of Service F E F D B D E D F D C
Approach Delay (s) 68.9 42.7 52.4 67.7
Approach LOS E D D E

Intersection Summary
HCM Average Control Delay 57.2 HCM Level of Service E
HCM Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 88.6% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
2: Westminster Bl & Springdale St PM Peak Hour

I-405 PA/ED 11/11/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 215 1444 398 1088 572 193 1011 470 630 939 190
v/c Ratio 0.90 1.00 0.99 0.92 0.71 0.41 0.95 0.79 1.10 0.81 0.31
Control Delay 92.3 66.0 86.5 42.4 8.1 52.0 51.2 28.9 114.7 42.9 9.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 92.3 66.0 86.5 42.4 8.1 52.0 51.2 28.9 114.7 42.9 9.8
Queue Length 50th (ft) 87 ~413 161 413 32 71 354 185 ~285 347 28
Queue Length 95th (ft)#163 #524 #215 396 28 115 #498 346 #402 393 76
Internal Link Dist (ft) 477 193 383 208
Turn Bay Length (ft) 250 120 90 210 160 160
Base Capacity (vph) 240 1445 401 1180 807 470 1077 601 572 1357 692
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.90 1.00 0.99 0.92 0.71 0.41 0.94 0.78 1.10 0.69 0.27

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
7: Westminster Bl & Willow Ln (S) PM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 1405 35 49 1363 109 370
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3526 1770 3539 1770 1583
Flt Permitted 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3526 1770 3539 1770 1583
Peak-hour factor, PHF 0.91 0.91 0.90 0.90 0.90 0.90
Adj. Flow (vph) 1544 38 54 1514 121 411
RTOR Reduction (vph) 1 0 0 0 0 114
Lane Group Flow (vph)1581 0 54 1514 121 297
Turn Type Prot Perm
Protected Phases 2 1 6 8
Permitted Phases 8
Actuated Green, G (s) 75.8 6.5 65.5 25.7 25.7
Effective Green, g (s) 75.8 6.5 65.5 25.7 25.7
Actuated g/C Ratio 0.63 0.05 0.55 0.21 0.21
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2227 96 1932 379 339
v/s Ratio Prot c0.45 0.03 c0.43 0.07
v/s Ratio Perm c0.19
v/c Ratio 0.71 0.56 0.78 0.32 0.88
Uniform Delay, d1 14.8 55.4 21.6 39.8 45.6
Progression Factor 1.25 1.40 0.15 1.00 1.00
Incremental Delay, d2 1.0 5.1 2.3 0.5 21.5
Delay (s) 19.5 82.5 5.5 40.3 67.1
Level of Service B F A D E
Approach Delay (s) 19.5 8.1 61.0
Approach LOS B A E

Intersection Summary
HCM Average Control Delay 20.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 69.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
7: Westminster Bl & Willow Ln (S) PM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Lane Group EBT WBL WBT NBL NBR
Lane Group Flow (vph)1582 54 1514 121 411
v/c Ratio 0.70 0.48 0.77 0.32 0.91
Control Delay 21.3 85.9 5.5 40.8 53.7
Queue Delay 2.0 38.4 0.1 0.0 670.6
Total Delay 23.3 124.3 5.6 40.8 724.2
Queue Length 50th (ft) 502 39 49 77 206
Queue Length 95th (ft)m531 m57 56 130 #366
Internal Link Dist (ft) 192 60 165
Turn Bay Length (ft)
Base Capacity (vph) 2251 121 1955 443 505
Starvation Cap Reductn 0 61 41 0 0
Spillback Cap Reductn 491 0 0 0 343
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.90 0.90 0.79 0.27 2.54

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
10: Westminster Bl & Willow Ln (N) PM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 89 1686 1337 103 106 75
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 1.00 0.85 0.94
Flt Protected 0.95 1.00 1.00 1.00 0.97
Satd. Flow (prot) 1770 3539 3539 1583 1708
Flt Permitted 0.95 1.00 1.00 1.00 0.97
Satd. Flow (perm) 1770 3539 3539 1583 1708
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 97 1833 1453 112 115 82
RTOR Reduction (vph) 0 0 0 29 23 0
Lane Group Flow (vph) 97 1833 1453 83 174 0
Turn Type Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 6
Actuated Green, G (s) 16.8 75.8 65.5 65.5 25.7
Effective Green, g (s) 16.8 75.8 65.5 65.5 25.7
Actuated g/C Ratio 0.14 0.63 0.55 0.55 0.21
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 248 2235 1932 864 366
v/s Ratio Prot 0.05 c0.52 c0.41 c0.10
v/s Ratio Perm 0.05
v/c Ratio 0.39 0.82 0.75 0.10 0.48
Uniform Delay, d1 46.9 16.9 21.0 13.1 41.3
Progression Factor 0.82 0.61 1.00 1.00 1.00
Incremental Delay, d2 0.7 2.4 2.8 0.2 1.0
Delay (s) 39.2 12.8 23.8 13.3 42.2
Level of Service D B C B D
Approach Delay (s) 14.1 23.0 42.2
Approach LOS B C D

Intersection Summary
HCM Average Control Delay 19.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 63.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
10: Westminster Bl & Willow Ln (N) PM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR SBL
Lane Group Flow (vph) 97 1833 1453 112 197
v/c Ratio 0.41 0.81 0.74 0.12 0.51
Control Delay 43.2 13.9 24.3 7.2 39.0
Queue Delay 117.5 0.4 0.2 0.0 0.4
Total Delay 160.7 14.3 24.4 7.2 39.4
Queue Length 50th (ft) 66 644 452 17 112
Queue Length 95th (ft) m95 668 565 48 183
Internal Link Dist (ft) 60 301 135
Turn Bay Length (ft) 75 150
Base Capacity (vph) 236 2258 1955 903 449
Starvation Cap Reductn155 107 0 0 0
Spillback Cap Reductn 0 0 75 0 49
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 1.20 0.85 0.77 0.12 0.49

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
1: I-405 SB Off Ramp & Springdale St AM Peak Hour

I-405 PA/ED 11/29/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 32 350 0 701 1324 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.88 0.95 0.86
Frt 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 2787 3539 6408
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 2787 3539 6408
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 35 380 0 762 1439 0
RTOR Reduction (vph) 0 279 0 0 0 0
Lane Group Flow (vph) 35 101 0 762 1439 0
Turn Type custom
Protected Phases 4 2 6
Permitted Phases 5
Actuated Green, G (s) 4.7 16.0 47.3 27.3
Effective Green, g (s) 4.7 16.0 47.3 27.3
Actuated g/C Ratio 0.08 0.27 0.79 0.46
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 139 743 2790 2916
v/s Ratio Prot c0.02 c0.22 c0.22
v/s Ratio Perm 0.04
v/c Ratio 0.25 0.14 0.27 0.49
Uniform Delay, d1 26.0 16.7 1.7 11.5
Progression Factor 1.00 1.00 0.68 1.00
Incremental Delay, d2 1.0 0.1 0.2 0.6
Delay (s) 27.0 16.8 1.4 12.1
Level of Service C B A B
Approach Delay (s) 17.7 1.4 12.1
Approach LOS B A B

Intersection Summary
HCM Average Control Delay 9.9 HCM Level of Service A
HCM Volume to Capacity ratio 0.38
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 38.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
1: I-405 SB Off Ramp & Springdale St AM Peak Hour

I-405 PA/ED 11/29/2010
Albert Grover & Associates

Lane Group EBL EBR NBT SBT
Lane Group Flow (vph) 35 380 762 1439
v/c Ratio 0.14 0.37 0.25 0.45
Control Delay 22.0 3.5 1.7 12.8
Queue Delay 0.0 0.2 0.0 0.1
Total Delay 22.0 3.7 1.7 12.9
Queue Length 50th (ft) 12 0 0 67
Queue Length 95th (ft) 28 29 70 #185
Internal Link Dist (ft) 143 208 120
Turn Bay Length (ft)
Base Capacity (vph) 472 1022 3074 3174
Starvation Cap Reductn 0 0 252 0
Spillback Cap Reductn 0 182 0 321
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.07 0.45 0.27 0.50

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
2: Westminster Bl & Springdale St AM Peak Hour

I-405 PA/ED 11/29/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 121 918 198 485 854 248 209 332 777 444 1046 184
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.97 0.95 1.00 0.97 0.91 0.91 0.97 0.95 1.00
Frt 1.00 0.97 1.00 1.00 0.85 1.00 0.92 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 4950 3433 3539 1583 3433 3116 1441 3433 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 4950 3433 3539 1583 3433 3116 1441 3433 3539 1583
Peak-hour factor, PHF 0.93 0.93 0.93 0.80 0.80 0.80 0.91 0.91 0.91 0.94 0.94 0.94
Adj. Flow (vph) 130 987 213 606 1068 310 230 365 854 472 1113 196
RTOR Reduction (vph) 0 28 0 0 0 179 0 175 303 0 0 111
Lane Group Flow (vph) 130 1172 0 606 1068 131 230 617 124 472 1113 85
Turn Type Prot Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 7.8 29.9 24.0 46.1 46.1 9.0 30.2 30.2 19.9 41.1 41.1
Effective Green, g (s) 7.8 29.9 24.0 46.1 46.1 9.0 30.2 30.2 19.9 41.1 41.1
Actuated g/C Ratio 0.06 0.25 0.20 0.38 0.38 0.08 0.25 0.25 0.17 0.34 0.34
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 223 1233 687 1360 608 257 784 363 569 1212 542
v/s Ratio Prot 0.04 c0.24 c0.18 0.30 0.07 0.20 c0.14 c0.31
v/s Ratio Perm 0.08 0.09 0.05
v/c Ratio 0.58 0.95 0.88 0.79 0.22 0.89 0.79 0.34 0.83 0.92 0.16
Uniform Delay, d1 54.5 44.3 46.6 32.6 24.8 55.0 41.9 36.8 48.4 37.8 27.4
Progression Factor 1.00 1.00 0.86 0.84 1.04 1.00 1.00 1.00 1.17 0.80 1.35
Incremental Delay, d2 3.8 16.3 10.6 3.7 0.6 30.1 5.2 0.6 9.0 10.2 0.1
Delay (s) 58.4 60.6 50.7 31.0 26.5 85.1 47.1 37.3 65.6 40.5 37.1
Level of Service E E D C C F D D E D D
Approach Delay (s) 60.4 36.3 50.3 46.8
Approach LOS E D D D

Intersection Summary
HCM Average Control Delay 47.1 HCM Level of Service D
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 84.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
2: Westminster Bl & Springdale St AM Peak Hour

I-405 PA/ED 11/29/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 130 1200 606 1068 310 230 792 427 472 1113 196
v/c Ratio 0.58 0.95 0.88 0.79 0.39 0.89 0.82 0.64 0.83 0.92 0.30
Control Delay 65.2 59.5 53.4 31.7 5.2 89.8 37.9 9.6 68.9 42.2 9.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.6 18.5 0.6
Total Delay 65.2 59.5 53.4 31.7 5.2 89.8 37.9 9.6 78.5 60.7 9.9
Queue Length 50th (ft) 51 331 204 311 21 92 232 14 186 427 32
Queue Length 95th (ft) 85 #435 244 344 m39 #167 317 123 256 #338 82
Internal Link Dist (ft) 525 197 501 208
Turn Bay Length (ft) 250 90 210
Base Capacity (vph) 229 1261 687 1358 787 257 961 666 601 1239 664
Starvation Cap Reductn 0 0 0 0 0 0 0 0 103 154 222
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.57 0.95 0.88 0.79 0.39 0.89 0.82 0.64 0.95 1.03 0.44

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
5: Westminster Bl & I-405 NB Ramps AM Peak Hour

I-405 PA/ED 11/29/2010
Albert Grover & Associates

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 525 1096 921 483 117 666
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.95 1.00 1.00 0.88
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 5085 3539 1583 1770 2787
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 5085 3539 1583 1770 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 571 1191 1001 525 127 724
RTOR Reduction (vph) 0 0 0 350 0 17
Lane Group Flow (vph) 571 1191 1001 175 127 707
Turn Type Prot Perm pm+ov
Protected Phases 5 2 6 4 5
Permitted Phases 6 4
Actuated Green, G (s) 12.0 36.0 20.0 20.0 16.0 28.0
Effective Green, g (s) 12.0 36.0 20.0 20.0 16.0 28.0
Actuated g/C Ratio 0.20 0.60 0.33 0.33 0.27 0.47
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 687 3051 1180 528 472 1486
v/s Ratio Prot c0.17 0.23 c0.28 0.07 c0.10
v/s Ratio Perm 0.11 0.16
v/c Ratio 0.83 0.39 0.85 0.33 0.27 0.48
Uniform Delay, d1 23.0 6.3 18.6 15.0 17.4 11.0
Progression Factor 0.99 0.58 0.85 4.56 1.00 1.00
Incremental Delay, d2 6.2 0.3 5.7 1.2 1.4 0.2
Delay (s) 29.0 3.9 21.6 69.6 18.8 11.2
Level of Service C A C E B B
Approach Delay (s) 12.1 38.1 12.3
Approach LOS B D B

Intersection Summary
HCM Average Control Delay 21.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 56.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
5: Westminster Bl & I-405 NB Ramps AM Peak Hour

I-405 PA/ED 11/29/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 571 1191 1001 525 127 724
v/c Ratio 0.83 0.39 0.85 0.60 0.27 0.48
Control Delay 31.9 3.9 22.0 8.2 19.3 9.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.9 3.9 22.0 8.2 19.3 9.7
Queue Length 50th (ft) 136 42 177 45 36 80
Queue Length 95th (ft)m164 m67 252 122 75 122
Internal Link Dist (ft) 430 370 295
Turn Bay Length (ft) 250
Base Capacity (vph) 687 3051 1180 878 472 1501
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.83 0.39 0.85 0.60 0.27 0.48

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
7: Westminster Bl & Willow Ln (S) AM Peak Hour

I-405 PA/ED 11/29/2010
Albert Grover & Associates

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 1190 23 27 1314 90 195
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 0.95 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 1770 3539 1770 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 1770 3539 1770 1583
Peak-hour factor, PHF 0.91 0.91 0.90 0.90 0.90 0.90
Adj. Flow (vph) 1308 25 30 1460 100 217
RTOR Reduction (vph) 0 9 0 0 0 129
Lane Group Flow (vph)1308 16 30 1460 100 88
Turn Type Perm Prot Perm
Protected Phases 2 1 6 8
Permitted Phases 2 8
Actuated Green, G (s) 75.2 75.2 4.8 69.5 28.0 28.0
Effective Green, g (s) 75.2 75.2 4.8 69.5 28.0 28.0
Actuated g/C Ratio 0.63 0.63 0.04 0.58 0.23 0.23
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2218 992 71 2050 413 369
v/s Ratio Prot c0.37 0.02 c0.41 c0.06
v/s Ratio Perm 0.01 0.06
v/c Ratio 0.59 0.02 0.42 0.71 0.24 0.24
Uniform Delay, d1 13.3 8.4 56.2 18.1 37.4 37.3
Progression Factor 0.67 0.62 0.78 0.40 1.00 1.00
Incremental Delay, d2 1.1 0.0 3.2 1.7 0.3 0.3
Delay (s) 10.0 5.3 47.2 9.0 37.7 37.7
Level of Service B A D A D D
Approach Delay (s) 9.9 9.7 37.7
Approach LOS A A D

Intersection Summary
HCM Average Control Delay 12.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 51.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
7: Westminster Bl & Willow Ln (S) AM Peak Hour

I-405 PA/ED 11/29/2010
Albert Grover & Associates

Lane Group EBT EBR WBL WBT NBL NBR
Lane Group Flow (vph)1308 25 30 1460 100 217
v/c Ratio 0.58 0.02 0.28 0.71 0.24 0.44
Control Delay 10.0 2.3 47.4 9.2 39.3 13.3
Queue Delay 0.2 0.0 6.0 0.0 0.0 1.5
Total Delay 10.2 2.3 53.4 9.2 39.3 14.8
Queue Length 50th (ft) 235 2 23 81 63 30
Queue Length 95th (ft) 268 8 m37 94 113 101
Internal Link Dist (ft) 370 60 164
Turn Bay Length (ft)
Base Capacity (vph) 2265 1022 118 2051 413 498
Starvation Cap Reductn306 0 55 6 0 0
Spillback Cap Reductn 161 0 0 0 0 140
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.67 0.02 0.48 0.71 0.24 0.61

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
10: Westminster Bl & Willow Ln (N) AM Peak Hour

I-405 PA/ED 11/29/2010
Albert Grover & Associates

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 85 1300 1179 88 95 162
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 1.00 0.85 0.91
Flt Protected 0.95 1.00 1.00 1.00 0.98
Satd. Flow (prot) 1770 3539 3539 1583 1673
Flt Permitted 0.95 1.00 1.00 1.00 0.98
Satd. Flow (perm) 1770 3539 3539 1583 1673
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 92 1413 1282 96 103 176
RTOR Reduction (vph) 0 0 0 40 51 0
Lane Group Flow (vph) 92 1413 1282 56 228 0
Turn Type Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 6
Actuated Green, G (s) 10.5 75.2 69.5 69.5 28.0
Effective Green, g (s) 10.5 75.2 69.5 69.5 28.0
Actuated g/C Ratio 0.09 0.63 0.58 0.58 0.23
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 155 2218 2050 917 390
v/s Ratio Prot 0.05 c0.40 c0.36 c0.14
v/s Ratio Perm 0.04
v/c Ratio 0.59 0.64 0.63 0.06 0.58
Uniform Delay, d1 52.7 13.9 16.7 11.0 40.8
Progression Factor 1.18 0.20 1.00 1.00 1.00
Incremental Delay, d2 5.0 1.2 1.5 0.1 6.3
Delay (s) 67.4 4.0 18.1 11.1 47.1
Level of Service E A B B D
Approach Delay (s) 7.9 17.6 47.1
Approach LOS A B D

Intersection Summary
HCM Average Control Delay 15.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 62.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
10: Westminster Bl & Willow Ln (N) AM Peak Hour

I-405 PA/ED 11/29/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR SBL
Lane Group Flow (vph) 92 1413 1282 96 279
v/c Ratio 0.60 0.62 0.63 0.10 0.63
Control Delay 75.6 3.9 18.6 2.6 38.3
Queue Delay 88.0 0.1 0.0 0.0 31.3
Total Delay 163.7 4.0 18.6 2.6 69.6
Queue Length 50th (ft) 62 49 334 0 149
Queue Length 95th (ft)m114 70 410 23 244
Internal Link Dist (ft) 60 275 159
Turn Bay Length (ft)
Base Capacity (vph) 177 2265 2051 958 442
Starvation Cap Reductn 95 78 0 0 0
Spillback Cap Reductn 0 0 37 0 167
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 1.12 0.65 0.64 0.10 1.01

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
1: I-405 SB Off Ramp & Springdale St PM Peak Hour

I-405 PA/ED 11/29/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 24 429 0 1150 1225 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.88 0.95 0.86
Frt 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 2787 3539 6408
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 2787 3539 6408
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 26 466 0 1250 1332 0
RTOR Reduction (vph) 0 342 0 0 0 0
Lane Group Flow (vph) 26 124 0 1250 1332 0
Turn Type custom
Protected Phases 4 2 6
Permitted Phases 5
Actuated Green, G (s) 4.6 16.0 47.4 27.4
Effective Green, g (s) 4.6 16.0 47.4 27.4
Actuated g/C Ratio 0.08 0.27 0.79 0.46
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 136 743 2796 2926
v/s Ratio Prot c0.01 c0.35 0.21
v/s Ratio Perm 0.04
v/c Ratio 0.19 0.17 0.45 0.46
Uniform Delay, d1 26.0 16.9 2.0 11.2
Progression Factor 1.00 1.00 1.45 1.00
Incremental Delay, d2 0.7 0.1 0.3 0.5
Delay (s) 26.6 17.0 3.2 11.7
Level of Service C B A B
Approach Delay (s) 17.5 3.2 11.7
Approach LOS B A B

Intersection Summary
HCM Average Control Delay 9.2 HCM Level of Service A
HCM Volume to Capacity ratio 0.42
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 41.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
1: I-405 SB Off Ramp & Springdale St PM Peak Hour

I-405 PA/ED 11/29/2010
Albert Grover & Associates

Lane Group EBL EBR NBT SBT
Lane Group Flow (vph) 26 466 1250 1332
v/c Ratio 0.11 0.43 0.41 0.42
Control Delay 21.5 3.5 4.0 12.0
Queue Delay 0.0 0.2 0.0 0.1
Total Delay 21.5 3.7 4.1 12.1
Queue Length 50th (ft) 9 0 0 61
Queue Length 95th (ft) 23 32 m197 165
Internal Link Dist (ft) 143 208 120
Turn Bay Length (ft)
Base Capacity (vph) 472 1085 3079 3183
Starvation Cap Reductn 0 0 236 0
Spillback Cap Reductn 0 160 0 452
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.06 0.50 0.44 0.49

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
2: Westminster Bl & Springdale St PM Peak Hour

I-405 PA/ED 11/29/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 200 1185 158 318 870 458 176 492 855 592 883 179
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.97 0.95 1.00 0.97 0.91 0.91 0.97 0.95 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 0.93 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 4995 3433 3539 1583 3433 3154 1441 3433 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 4995 3433 3539 1583 3433 3154 1441 3433 3539 1583
Peak-hour factor, PHF 0.93 0.93 0.93 0.80 0.80 0.80 0.91 0.91 0.91 0.94 0.94 0.94
Adj. Flow (vph) 215 1274 170 398 1088 572 193 541 940 630 939 190
RTOR Reduction (vph) 0 14 0 0 0 279 0 132 170 0 0 110
Lane Group Flow (vph) 215 1430 0 398 1088 293 193 879 300 630 939 80
Turn Type Prot Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 8.0 34.0 14.0 40.0 40.0 9.7 35.6 35.6 20.4 46.3 46.3
Effective Green, g (s) 8.0 34.0 14.0 40.0 40.0 9.7 35.6 35.6 20.4 46.3 46.3
Actuated g/C Ratio 0.07 0.28 0.12 0.33 0.33 0.08 0.30 0.30 0.17 0.39 0.39
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 229 1415 401 1180 528 278 936 427 584 1365 611
v/s Ratio Prot 0.06 c0.29 0.12 c0.31 0.06 c0.28 c0.18 0.27
v/s Ratio Perm 0.18 0.21 0.05
v/c Ratio 0.94 1.01 0.99 0.92 0.55 0.69 0.94 0.70 1.08 0.69 0.13
Uniform Delay, d1 55.8 43.0 52.9 38.5 32.7 53.7 41.2 37.5 49.8 30.8 23.8
Progression Factor 1.00 1.00 0.90 0.86 0.87 1.00 1.00 1.00 0.85 0.77 1.52
Incremental Delay, d2 42.3 26.5 37.7 10.8 3.3 7.3 16.5 5.2 58.9 1.4 0.1
Delay (s) 98.0 69.5 85.1 44.0 31.8 61.0 57.7 42.7 101.3 25.1 36.3
Level of Service F E F D C E E D F C D
Approach Delay (s) 73.2 48.6 53.9 53.6
Approach LOS E D D D

Intersection Summary
HCM Average Control Delay 56.8 HCM Level of Service E
HCM Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 88.6% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
2: Westminster Bl & Springdale St PM Peak Hour

I-405 PA/ED 11/29/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 215 1444 398 1088 572 193 1011 470 630 939 190
v/c Ratio 0.94 1.01 0.99 0.92 0.71 0.69 0.95 0.79 1.08 0.69 0.26
Control Delay 101.5 68.7 86.3 44.6 12.1 67.2 51.2 28.9 100.6 26.7 7.4
Queue Delay 0.0 0.0 0.0 0.0 0.2 0.0 0.5 0.0 32.6 2.5 0.6
Total Delay 101.5 68.7 86.3 44.6 12.3 67.2 51.7 28.9 133.3 29.3 8.0
Queue Length 50th (ft) 87 ~413 150 330 79 76 354 185 ~286 317 26
Queue Length 95th (ft)#163 #524m#212 373 135 115 #498 346 #385 280 74
Internal Link Dist (ft) 525 200 501 208
Turn Bay Length (ft) 250 90 210
Base Capacity (vph) 229 1429 401 1180 807 286 1077 601 583 1365 720
Starvation Cap Reductn 0 0 0 0 0 0 0 0 40 295 266
Spillback Cap Reductn 0 0 0 0 20 0 6 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.94 1.01 0.99 0.92 0.73 0.67 0.94 0.78 1.16 0.88 0.42

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
5: Westminster Bl & I-405 NB Ramps PM Peak Hour

I-405 PA/ED 11/29/2010
Albert Grover & Associates

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 538 1325 939 418 290 707
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.95 1.00 1.00 0.88
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 5085 3539 1583 1770 2787
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 5085 3539 1583 1770 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 585 1440 1021 454 315 768
RTOR Reduction (vph) 0 0 0 303 0 15
Lane Group Flow (vph) 585 1440 1021 151 315 753
Turn Type Prot Perm pm+ov
Protected Phases 5 2 6 4 5
Permitted Phases 6 4
Actuated Green, G (s) 12.0 36.0 20.0 20.0 16.0 28.0
Effective Green, g (s) 12.0 36.0 20.0 20.0 16.0 28.0
Actuated g/C Ratio 0.20 0.60 0.33 0.33 0.27 0.47
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 687 3051 1180 528 472 1486
v/s Ratio Prot c0.17 0.28 c0.29 c0.18 0.10
v/s Ratio Perm 0.10 0.17
v/c Ratio 0.85 0.47 0.87 0.29 0.67 0.51
Uniform Delay, d1 23.1 6.7 18.7 14.7 19.6 11.2
Progression Factor 1.18 0.78 0.73 2.39 1.00 1.00
Incremental Delay, d2 5.4 0.3 7.0 1.1 7.3 0.3
Delay (s) 32.6 5.5 20.8 36.3 26.9 11.4
Level of Service C A C D C B
Approach Delay (s) 13.3 25.5 15.9
Approach LOS B C B

Intersection Summary
HCM Average Control Delay 17.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 67.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
5: Westminster Bl & I-405 NB Ramps PM Peak Hour

I-405 PA/ED 11/29/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR SBL SBR
Lane Group Flow (vph) 585 1440 1021 454 315 768
v/c Ratio 0.85 0.47 0.87 0.55 0.67 0.51
Control Delay 35.0 5.5 21.4 5.4 28.0 10.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 35.0 5.5 21.4 5.4 28.0 10.1
Queue Length 50th (ft) 156 108 156 22 101 87
Queue Length 95th (ft)m165 m109 246 79 #185 132
Internal Link Dist (ft) 430 370 295
Turn Bay Length (ft) 250
Base Capacity (vph) 687 3051 1180 830 472 1500
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.85 0.47 0.87 0.55 0.67 0.51

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
7: Westminster Bl & Willow Ln (S) PM Peak Hour

I-405 PA/ED 11/29/2010
Albert Grover & Associates

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 1580 35 49 1248 109 80
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 0.95 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 1770 3539 1770 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 1770 3539 1770 1583
Peak-hour factor, PHF 0.91 0.91 0.90 0.90 0.90 0.90
Adj. Flow (vph) 1736 38 54 1387 121 89
RTOR Reduction (vph) 0 13 0 0 0 73
Lane Group Flow (vph)1736 25 54 1387 121 16
Turn Type Perm Prot Perm
Protected Phases 2 1 6 8
Permitted Phases 2 8
Actuated Green, G (s) 79.8 79.8 7.2 75.9 21.0 21.0
Effective Green, g (s) 79.8 79.8 7.2 75.9 21.0 21.0
Actuated g/C Ratio 0.66 0.66 0.06 0.63 0.18 0.18
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2353 1053 106 2238 310 277
v/s Ratio Prot c0.49 0.03 c0.39 c0.07
v/s Ratio Perm 0.02 0.01
v/c Ratio 0.74 0.02 0.51 0.62 0.39 0.06
Uniform Delay, d1 13.2 6.8 54.7 13.3 43.8 41.2
Progression Factor 0.70 0.56 0.79 0.24 1.00 1.00
Incremental Delay, d2 1.9 0.0 3.1 1.1 0.8 0.1
Delay (s) 11.1 3.9 46.4 4.3 44.6 41.3
Level of Service B A D A D D
Approach Delay (s) 10.9 5.8 43.2
Approach LOS B A D

Intersection Summary
HCM Average Control Delay 10.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 56.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
7: Westminster Bl & Willow Ln (S) PM Peak Hour

I-405 PA/ED 11/29/2010
Albert Grover & Associates

Lane Group EBT EBR WBL WBT NBL NBR
Lane Group Flow (vph)1736 38 54 1387 121 89
v/c Ratio 0.73 0.04 0.44 0.62 0.39 0.25
Control Delay 11.3 1.4 51.6 4.4 48.1 10.6
Queue Delay 0.7 0.0 21.5 0.0 0.0 0.7
Total Delay 12.1 1.4 73.1 4.4 48.1 11.3
Queue Length 50th (ft) 261 0 41 46 84 0
Queue Length 95th (ft) 292 m5 m70 53 144 46
Internal Link Dist (ft) 370 60 164
Turn Bay Length (ft)
Base Capacity (vph) 2377 1076 133 2239 310 350
Starvation Cap Reductn307 0 65 56 0 0
Spillback Cap Reductn 248 0 0 0 0 104
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.84 0.04 0.79 0.64 0.39 0.36

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
10: Westminster Bl & Willow Ln (N) PM Peak Hour

I-405 PA/ED 11/29/2010
Albert Grover & Associates

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 90 1570 1222 102 107 75
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 1.00 0.85 0.94
Flt Protected 0.95 1.00 1.00 1.00 0.97
Satd. Flow (prot) 1770 3539 3539 1583 1709
Flt Permitted 0.95 1.00 1.00 1.00 0.97
Satd. Flow (perm) 1770 3539 3539 1583 1709
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 98 1707 1328 111 116 82
RTOR Reduction (vph) 0 0 0 41 21 0
Lane Group Flow (vph) 98 1707 1328 70 177 0
Turn Type Prot Perm
Protected Phases 5 2 6 4
Permitted Phases 6
Actuated Green, G (s) 11.1 79.8 75.9 75.9 21.0
Effective Green, g (s) 11.1 79.8 75.9 75.9 21.0
Actuated g/C Ratio 0.09 0.66 0.63 0.63 0.18
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 164 2353 2238 1001 299
v/s Ratio Prot 0.06 c0.48 c0.38 c0.10
v/s Ratio Perm 0.04
v/c Ratio 0.60 0.73 0.59 0.07 0.59
Uniform Delay, d1 52.3 13.0 13.0 8.5 45.5
Progression Factor 1.23 0.06 1.00 1.00 1.00
Incremental Delay, d2 4.0 1.4 1.2 0.1 8.3
Delay (s) 68.3 2.1 14.1 8.6 53.8
Level of Service E A B A D
Approach Delay (s) 5.7 13.7 53.8
Approach LOS A B D

Intersection Summary
HCM Average Control Delay 11.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 60.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
10: Westminster Bl & Willow Ln (N) PM Peak Hour

I-405 PA/ED 11/29/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR SBL
Lane Group Flow (vph) 98 1707 1328 111 198
v/c Ratio 0.60 0.72 0.59 0.11 0.62
Control Delay 74.8 2.1 14.6 1.9 48.9
Queue Delay 88.4 0.2 0.1 0.0 0.3
Total Delay 163.3 2.2 14.7 1.9 49.1
Queue Length 50th (ft) 69 11 302 0 124
Queue Length 95th (ft) m96 42 376 22 207
Internal Link Dist (ft) 60 275 159
Turn Bay Length (ft)
Base Capacity (vph) 192 2377 2239 1043 321
Starvation Cap Reductn105 117 0 0 0
Spillback Cap Reductn 0 0 127 0 8
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 1.13 0.76 0.63 0.11 0.63

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

On‐Ramp Metering Analysis Worksheets 
 
 
 
 

 
 
 
 

 
 
 
 
 

 



I‐405 PA/ED ‐ Year 2040 No Build Condition 
Westminster Boulevard at I‐405 SB On‐Ramp

Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 107 107 98 98 98 71 71 80 80 80

Discharge @ 900 vph/lane 90 90 90 90 90 90 90 90 90 90
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Time (Minutes)

PM PEAK HOUR

Arrival Rate

Discharge @ 900 vph/lane

Discharge @ 850 vph/lane

Discharge @ 800 vph/lane
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Discharge @ 900 vph/lane 90 90 90 90 90 90 90 90 90 90

Max Queue (veh) 17 34 42 50 58 39 20 10 0 0

Discharge @ 850 vph/lane 85 85 85 85 85 85 85 85 85 85

Max Queue (veh) 22 44 57 70 83 69 55 50 45 40

Discharge @ 800 vph/lane 80 80 80 80 80 80 80 80 80 80

Max Queue (veh) 27 54 72 90 108 99 90 90 90 90

1014 1

(Total of 88% GP and 12% HOV)

Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



I‐405 PA/ED ‐ Year 2040 Project Condition 
Westminster Boulevard at I‐405 SB On‐Ramp

Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 61 61 56 56 56 41 41 46 46 46

Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75
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Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 650 vph/lane 65 65 65 65 65 65 65 65 65 65

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 500 vph/lane 50 50 50 50 50 50 50 50 50 50

Max Queue (veh) 11 22 28 34 40 31 22 18 14 10

1014 2Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 40 40 55 40 40 60 60 45 60 60

I‐405 PA/ED ‐ Year 2040 No Build Condition 
Westminster Boulevard at I‐405 NB On‐Ramp
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Arrival (veh/ln) 40 40 55 40 40 60 60 45 60 60

Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 650 vph/lane 65 65 65 65 65 65 65 65 65 65

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 500 vph/lane 50 50 50 50 50 50 50 50 50 50

Max Queue (veh) 0 0 5 0 0 10 20 15 25 35

1008 2Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 40 40 55 40 40 60 60 45 60 60

I‐405 PA/ED ‐ Year 2040 Project Condition 
Westminster Boulevard at I‐405 NB On‐Ramp
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Arrival (veh/ln) 40 40 55 40 40 60 60 45 60 60

Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 650 vph/lane 65 65 65 65 65 65 65 65 65 65

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 500 vph/lane 50 50 50 50 50 50 50 50 50 50

Max Queue (veh) 0 0 5 0 0 10 20 15 25 35

1008 2Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010
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Signal Warrant - Project Conditions (2020)
Westminster Boulevard at I-405 NB Ramps

Study Name : Westminster NB Off-Ramp 2020Signal Warrants - Summary

Major Street Approaches Minor Street Approaches

Eastbound:   Westminster Blvd
Number of Lanes: 2
Approach Speed: 0
Total Approach Volume: 3,161

Northbound:   
Number of Lanes: 2

Total Approach Volume: 0

Westbound:   Westminster Blvd
Number of Lanes: 2
Approach Speed: 0
Total Approach Volume: 2,572

Southbound:   I-405 NB Off-Ramp
Number of Lanes: 2

Total Approach Volume: 1,683

Warrant Summary (Urban values apply.)

 Warrant 1 - Eight Hour Vehicular Volumes  ............................................................................................ Not Evaluated

 Warrant 1A - Minimum Vehicular Volume  ......................................................................................... Not Evaluated

 Warrant 1B - Interruption of Continuous Traffic  .............................................................................. Not Evaluated

 Warrant 1 A&B - Combination of Warrants  ...................................................................................... Not Evaluated

 Warrant 2 - Four Hour Volumes  .............................................................................................................. Not Evaluated

 Warrant 3 - Peak Hour  ............................................................................................................................. Satisfied

 Warrant 3A - Peak Hour Delay  ........................................................................................................... Satisfied
Number of hours (8) volumes exceed minimum >= required (1). Delay data not evaluated.

 Warrant 3B - Peak Hour Volumes  ...................................................................................................... Satisfied
Volumes exceed minimums for at least one hour.

 Warrant 4 - Pedestrian Volumes  ............................................................................................................. Not Evaluated

 Warrant 5 - School Crossing  ................................................................................................................... Not Evaluated

 Warrant 6 - Coordinated Signal System  ................................................................................................. Not Satisfied
Nearest coordinated signal (550) is less than 1,000 feet away.

 Warrant 7 - Crash Experience  ................................................................................................................. Not Evaluated

 Warrant 8 - Roadway Network  ................................................................................................................ Not Evaluated



Signal Warrant - Project Conditions (2020)
Westminster Boulevard at I-405 NB Ramps

Study Name : Westminster NB Off-Ramp 2020Signal Warrants - Summary
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[Urban,  2+ major lanes and 2+ minor lanes curves used]

7

16

Analysis of 8-Hour Volume Warrants:

Hour Major Higher Minor War-1A War-1B War-1A&B
Begin Total Vol Dir Major Crit Minor Crit Meets? Major Crit Minor Crit Meets? Major Crit Minor Crit Meets?
00:00 0 0 NB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
01:00 0 0 NB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
02:00 0 0 NB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
03:00 0 0 NB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
04:00 0 0 NB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
05:00 0 0 NB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
06:00 0 0 NB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
07:00 2,763 752 SB 600-Yes 200-Yes Both 900-Yes 100-Yes Both 720-Yes 160-Yes Both
08:00 0 0 NB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
09:00 0 0 NB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
10:00 0 0 NB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
11:00 0 0 NB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
12:00 0 0 NB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
13:00 0 0 NB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
14:00 0 0 NB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
15:00 0 0 NB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
16:00 2,970 931 SB 600-Yes 200-Yes Both 900-Yes 100-Yes Both 720-Yes 160-Yes Both
17:00 0 0 NB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
18:00 0 0 NB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
19:00 0 0 NB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
20:00 0 0 NB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
21:00 0 0 NB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
22:00 0 0 NB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
23:00 0 0 NB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---



Signal Warrant - Project Conditions (2020)
Springdale Street at I-405 SB Ramps

Study Name : Springdale SB Off-Ramp 2020Signal Warrants - Summary

Major Street Approaches Minor Street Approaches

Northbound:   Springdale St
Number of Lanes: 2
Approach Speed: 0
Total Approach Volume: 1,764

Eastbound:   I-405 SB Off-Ramp
Number of Lanes: 2

Total Approach Volume: 802

Southbound:   Springdale St
Number of Lanes: 2
Approach Speed: 0
Total Approach Volume: 2,383

Westbound:   
Number of Lanes: 2

Total Approach Volume: 0

Warrant Summary (Urban values apply.)

 Warrant 1 - Eight Hour Vehicular Volumes  ............................................................................................ Not Evaluated

 Warrant 1A - Minimum Vehicular Volume  ......................................................................................... Not Evaluated

 Warrant 1B - Interruption of Continuous Traffic  .............................................................................. Not Evaluated

 Warrant 1 A&B - Combination of Warrants  ...................................................................................... Not Evaluated

 Warrant 2 - Four Hour Volumes  .............................................................................................................. Not Evaluated

 Warrant 3 - Peak Hour  ............................................................................................................................. Satisfied

 Warrant 3A - Peak Hour Delay  ........................................................................................................... Satisfied
Number of hours (8) volumes exceed minimum >= required (1). Delay data not evaluated.

 Warrant 3B - Peak Hour Volumes  ...................................................................................................... Satisfied
Volumes exceed minimums for at least one hour.

 Warrant 4 - Pedestrian Volumes  ............................................................................................................. Not Evaluated

 Warrant 5 - School Crossing  ................................................................................................................... Not Evaluated

 Warrant 6 - Coordinated Signal System  ................................................................................................. Not Satisfied
Nearest coordinated signal (300) is less than 1,000 feet away.

 Warrant 7 - Crash Experience  ................................................................................................................. Not Evaluated

 Warrant 8 - Roadway Network  ................................................................................................................ Not Evaluated



Signal Warrant - Project Conditions (2020)
Springdale Street at I-405 SB Ramps

Study Name : Springdale SB Off-Ramp 2020Signal Warrants - Summary
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[Urban,  2+ major lanes and 2+ minor lanes curves used]
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Analysis of 8-Hour Volume Warrants:

Hour Major Higher Minor War-1A War-1B War-1A&B
Begin Total Vol Dir Major Crit Minor Crit Meets? Major Crit Minor Crit Meets? Major Crit Minor Crit Meets?
00:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
01:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
02:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
03:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
04:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
05:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
06:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
07:00 1,910 367 EB 600-Yes 200-Yes Both 900-Yes 100-Yes Both 720-Yes 160-Yes Both
08:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
09:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
10:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
11:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
12:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
13:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
14:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
15:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
16:00 2,237 435 EB 600-Yes 200-Yes Both 900-Yes 100-Yes Both 720-Yes 160-Yes Both
17:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
18:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
19:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
20:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
21:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
22:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
23:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Bolsa Chica Rd/Valley View St  
& Garden Grove Blvd Interchange 

Intersection Level of Service Analysis Worksheets
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Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

PM Peak Hour

Existing Condition (Year 2009) Arterial Interchange Analysis and Levels of Service

North/South Street
Agency(s)ID

Location

Traffic Control/

Comments
East/West Street

No. of 

Lanes

AM Peak Hour

Bolsa Chica Road‐Valley View Street & Garden Grove Boulevard Interchange

1 Garden Grove Blvd I‐405 NB Off‐Ramp/SR‐22 EB Ramps Existing Traffic Signal Caltrans, Westminster ‐‐ ‐‐ ‐‐ 0.84 47.3 D ‐‐ ‐‐ 0.93 54.7 D

2 Garden Grove Blvd Bolsa Chica Rd/Valley View St Existing Traffic Signal Caltrans, Westminster ‐‐ ‐‐ ‐‐ 0.92 23.7 C ‐‐ ‐‐ 1.06 40.7 F*

3 I‐405 SB On‐Ramp (from SB Bolsa Chica Rd) Bolsa Chica Rd Unsignalized Loop On‐Ramp Caltrans, Westminster 1 1500 740 0.49 ‐‐ ‐‐ 1500 920 0.61 ‐‐ ‐‐

4 I‐405 SB Off‐Ramp (to SB Bolsa Chica Rd) Bolsa Chica Rd Unsignalized Off‐Ramp Caltrans, Westminster 1 1500 821 0.55 ‐‐ ‐‐ 1500 680 0.45 ‐‐ ‐‐

5 SR‐22 WB/I‐405 NB On‐Ramp (from SB Valley View St) Valley View St Unsignalized On‐Ramp Caltrans, Garden Grove 1 1500 328 0.22 ‐‐ ‐‐ 1500 369 0.25 ‐‐ ‐‐

6 SR‐22 WB/I‐405 NB On‐Ramp (from NB Valley View St) Valley View St Unsignalized On‐Ramp Caltrans, Garden Grove 1 1500 603 0.40 ‐‐ ‐‐ 1500 707 0.47 ‐‐ ‐‐

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

3.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

Albert Grover and Associates  12/15/2010



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

No Build Condition (Year 2020) Arterial Interchange Analysis and Levels of Service

PM Peak Hour

East/West Street North/South Street
ID

Location

Traffic Control/

Comments
Agency(s)

No. of 

Lanes

AM Peak Hour

Bolsa Chica Road‐Valley View Street & Garden Grove Boulevard Interchange

1 Garden Grove Blvd I‐405 NB Off‐Ramp/SR‐22 EB Ramps Existing Traffic Signal Caltrans, Westminster ‐‐ ‐‐ ‐‐ 0.89 55.8 E ‐‐ ‐‐ 0.99 67.6 E

2 Garden Grove Blvd Bolsa Chica Rd/Valley View St Existing Traffic Signal Caltrans, Westminster ‐‐ ‐‐ ‐‐ 0.91 23.3 C ‐‐ ‐‐ 1.00 39.1 F*

3 I‐405 SB On‐Ramp (from SB Bolsa Chica Rd) Bolsa Chica Rd Unsignalized Loop On‐Ramp Caltrans, Westminster 1 1500 944 0.63 ‐‐ ‐‐ 1500 1145 0.76 ‐‐ ‐‐

4 I‐405 SB Off‐Ramp (to SB Bolsa Chica Rd) Bolsa Chica Rd Unsignalized Off‐Ramp Caltrans, Westminster 1 1500 1171 0.78 ‐‐ ‐‐ 1500 979 0.65 ‐‐ ‐‐

5 SR‐22 WB/I‐405 NB On‐Ramp (from SB Valley View St) Valley View St Unsignalized On‐Ramp Caltrans, Garden Grove 1 1500 340 0.23 ‐‐ ‐‐ 1500 435 0.29 ‐‐ ‐‐

6 SR‐22 WB/I‐405 NB On‐Ramp (from NB Valley View St) Valley View St Unsignalized On‐Ramp Caltrans, Garden Grove 1 1500 704 0.47 ‐‐ ‐‐ 1500 857 0.57 ‐‐ ‐‐

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

3.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

Albert Grover and Associates  12/15/2010



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

Project Condition (Year 2020) Arterial Interchange Analysis and Levels of Service

ID

Location

Traffic Control/

Comments
Agency(s)

No. of 

Lanes

AM Peak Hour PM Peak Hour

East/West Street North/South Street

Bolsa Chica Road‐Valley View Street & Garden Grove Boulevard Interchange

1 Garden Grove Blvd I‐405 NB Off‐Ramp/SR‐22 EB Ramps Existing Traffic Signal Caltrans, Westminster ‐‐ ‐‐ ‐‐ 0.90 56.1 E ‐‐ ‐‐ 0.99 62.3 E

2 Garden Grove Blvd Bolsa Chica Rd/Valley View St Existing Traffic Signal Caltrans, Westminster ‐‐ ‐‐ ‐‐ 0.92 24.5 C ‐‐ ‐‐ 1.03 40.1 F*

3 I‐405 SB On‐Ramp (from SB Bolsa Chica Rd) Bolsa Chica Rd Unsignalized Loop On‐Ramp Caltrans, Westminster 1 1500 944 0.63 ‐‐ ‐‐ 1500 1145 0.76 ‐‐ ‐‐

4 I‐405 SB Off‐Ramp (to SB Bolsa Chica Rd) Bolsa Chica Rd Unsignalized Off‐Ramp Caltrans, Westminster 1 1500 1171 0.78 ‐‐ ‐‐ 1500 979 0.65 ‐‐ ‐‐

5 SR‐22 WB/I‐405 NB On‐Ramp (from SB Valley View St) Valley View St Unsignalized On‐Ramp Caltrans, Garden Grove 1 1500 340 0.23 ‐‐ ‐‐ 1500 435 0.29 ‐‐ ‐‐

6 SR‐22 WB/I‐405 NB On‐Ramp (from NB Valley View St) Valley View St Unsignalized On‐Ramp Caltrans, Garden Grove 1 1500 704 0.47 ‐‐ ‐‐ 1500 857 0.57 ‐‐ ‐‐

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

3.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

Albert Grover and Associates  03/29/2010



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

AM Peak Hour PM Peak Hour

Project Condition ‐ with Improvements (Year 2020) Arterial Interchange Analysis and Levels of Service

North/South Street
Agency(s)ID

Location

Traffic Control/

Comments
East/West Street

No. of 

Lanes

Bolsa Chica Road‐Valley View Street & Garden Grove Boulevard Interchange

1 Garden Grove Blvd I‐405 NB Off‐Ramp/SR‐22 EB Ramps Existing Traffic Signal Caltrans, Westminster ‐‐ ‐‐ ‐‐ 0.85 43.9 D ‐‐ ‐‐ 0.88 43.7 D

2 Garden Grove Blvd Bolsa Chica Rd/Valley View St Existing Traffic Signal Caltrans, Westminster ‐‐ ‐‐ ‐‐ 0.90 20.2 C ‐‐ ‐‐ 0.92 25.8 C

3 & 4 I‐405 SB Ramps (to NB & SB Bolsa Chica Rd) Bolsa Chica Rd Proposed Traffic Signal Caltrans, Westminster ‐‐ ‐‐ ‐‐ 0.72 13.1 B ‐‐ ‐‐ 0.76 9.9 A

5 SR‐22 WB/I‐405 NB On‐Ramp (from SB Valley View St) Valley View St Unsignalized On‐Ramp Caltrans, Garden Grove 1 1500 340 0.23 ‐‐ ‐‐ 1500 435 0.29 ‐‐ ‐‐

6 SR‐22 WB/I‐405 NB On‐Ramp (from NB Valley View St) Valley View St Unsignalized On‐Ramp Caltrans, Garden Grove 1 1500 704 0.47 ‐‐ ‐‐ 1500 857 0.57 ‐‐ ‐‐

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

Albert Grover and Associates  12/15/2010



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

No Build Condition (Year 2040) Arterial Interchange Analysis and Levels of Service

PM Peak Hour

East/West Street North/South Street
ID

Location

Traffic Control/

Comments
Agency(s)

No. of 

Lanes

AM Peak Hour

Bolsa Chica Road‐Valley View Street & Garden Grove Boulevard Interchange

1 Garden Grove Blvd I‐405 NB Off‐Ramp/SR‐22 EB Ramps Existing Traffic Signal Caltrans, Westminster ‐‐ ‐‐ ‐‐ 0.94 60.4 E ‐‐ ‐‐ 1.03 75.8 F*

2 Garden Grove Blvd Bolsa Chica Rd/Valley View St Existing Traffic Signal Caltrans, Westminster ‐‐ ‐‐ ‐‐ 0.99 32.2 C ‐‐ ‐‐ 1.06 57.0 F*

3 I‐405 SB On‐Ramp (from SB Bolsa Chica Rd) Bolsa Chica Rd Unsignalized Loop On‐Ramp Caltrans, Westminster 1 1500 1074 0.72 ‐‐ ‐‐ 1500 1288 0.86 ‐‐ ‐‐

4 I‐405 SB Off‐Ramp (to SB Bolsa Chica Rd) Bolsa Chica Rd Unsignalized Off‐Ramp Caltrans, Westminster 1 1500 1394 0.93 ‐‐ ‐‐ 1500 1169 0.78 ‐‐ ‐‐

5 SR‐22 WB/I‐405 NB On‐Ramp (from SB Valley View St) Valley View St Unsignalized On‐Ramp Caltrans, Garden Grove 1 1500 348 0.23 ‐‐ ‐‐ 1500 477 0.32 ‐‐ ‐‐

6 SR‐22 WB/I‐405 NB On‐Ramp (from NB Valley View St) Valley View St Unsignalized On‐Ramp Caltrans, Garden Grove 1 1500 769 0.51 ‐‐ ‐‐ 1500 953 0.64 ‐‐ ‐‐

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

3.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

Albert Grover and Associates  12/15/2010



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

Project Condition (Year 2040) Arterial Interchange Analysis and Levels of Service

ID

Location

Traffic Control/

Comments
Agency(s)

No. of 

Lanes

AM Peak Hour PM Peak Hour

East/West Street North/South Street

Bolsa Chica Road‐Valley View Street & Garden Grove Boulevard Interchange

1 Garden Grove Blvd I‐405 NB Off‐Ramp/SR‐22 EB Ramps Existing Traffic Signal Caltrans, Westminster ‐‐ ‐‐ ‐‐ 0.96 61.5 E ‐‐ ‐‐ 1.06 73.8 F*

2 Garden Grove Blvd Bolsa Chica Rd/Valley View St Existing Traffic Signal Caltrans, Westminster ‐‐ ‐‐ ‐‐ 0.99 32.4 C ‐‐ ‐‐ 1.10 65.8 F*

3 I‐405 SB On‐Ramp (from SB Bolsa Chica Rd) Bolsa Chica Rd Unsignalized Loop On‐Ramp Caltrans, Westminster 1 1500 1074 0.72 ‐‐ ‐‐ 1500 1288 0.86 ‐‐ ‐‐

4 I‐405 SB Off‐Ramp (to SB Bolsa Chica Rd) Bolsa Chica Rd Unsignalized Off‐Ramp Caltrans, Westminster 1 1500 1394 0.93 ‐‐ ‐‐ 1500 1169 0.78 ‐‐ ‐‐

5 SR‐22 WB/I‐405 NB On‐Ramp (from SB Valley View St) Valley View St Unsignalized On‐Ramp Caltrans, Garden Grove 1 1500 348 0.23 ‐‐ ‐‐ 1500 477 0.32 ‐‐ ‐‐

6 SR‐22 WB/I‐405 NB On‐Ramp (from NB Valley View St) Valley View St Unsignalized On‐Ramp Caltrans, Garden Grove 1 1500 769 0.51 ‐‐ ‐‐ 1500 953 0.64 ‐‐ ‐‐

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

3.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

Albert Grover and Associates  12/15/2010



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

AM Peak Hour PM Peak Hour

Project Condition ‐ with Improvements (Year 2040) Arterial Interchange Analysis and Levels of Service

North/South Street
Agency(s)ID

Location

Traffic Control/

Comments
East/West Street

No. of 

Lanes

Bolsa Chica Road‐Valley View Street & Garden Grove Boulevard Interchange

1 Garden Grove Blvd I‐405 NB Off‐Ramp/SR‐22 EB Ramps Existing Traffic Signal Caltrans, Westminster ‐‐ ‐‐ ‐‐ 0.91 48.7 D ‐‐ ‐‐ 0.94 47.6 D

2 Garden Grove Blvd Bolsa Chica Rd/Valley View St Existing Traffic Signal Caltrans, Westminster ‐‐ ‐‐ ‐‐ 0.97 24.6 C ‐‐ ‐‐ 1.03 44.6 F*

3 & 4 I‐405 SB Ramps (to NB & SB Bolsa Chica Rd) Bolsa Chica Rd Proposed Traffic Signal Caltrans, Westminster ‐‐ ‐‐ ‐‐ 0.85 15.5 B ‐‐ ‐‐ 0.85 10.8 B

5 SR‐22 WB/I‐405 NB On‐Ramp (from SB Valley View St) Valley View St Unsignalized On‐Ramp Caltrans, Garden Grove 1 1500 348 0.23 ‐‐ ‐‐ 1500 477 0.32 ‐‐ ‐‐

6 SR‐22 WB/I‐405 NB On‐Ramp (from NB Valley View St) Valley View St Unsignalized On‐Ramp Caltrans, Garden Grove 1 1500 769 0.51 ‐‐ ‐‐ 1500 953 0.64 ‐‐ ‐‐

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

3.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

Albert Grover and Associates  12/15/2010
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HCM Analysis & Queuing Existing Condition (Year 2009)
1: Garden Grove & I-405 NB Off-Ramp-SR-22 EB Ramps AM Peak Hour

I-405 PA/ED 9/1/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 988 127 0 0 297 111 727 74 42 104 0 267
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 0.95 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.98 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 0.97 0.95 1.00
Satd. Flow (prot) 3433 1863 3539 1583 1681 1682 1770 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 0.97 0.95 1.00
Satd. Flow (perm) 3433 1863 3539 1583 1681 1682 1770 1583
Peak-hour factor, PHF 0.96 0.96 0.96 0.92 0.92 0.92 0.92 0.92 0.92 0.87 0.87 0.87
Adj. Flow (vph) 1029 132 0 0 323 121 790 80 46 120 0 307
RTOR Reduction (vph) 0 0 0 0 0 103 0 4 0 0 0 21
Lane Group Flow (vph)1029 132 0 0 323 18 458 454 0 120 0 286
Turn Type Prot Perm Split Prot custom
Protected Phases 5 2 6 3 3 4 5
Permitted Phases 6 4
Actuated Green, G (s) 39.3 61.5 18.2 18.2 35.7 35.7 10.8 50.1
Effective Green, g (s) 39.3 61.5 18.2 18.2 35.7 35.7 10.8 50.1
Actuated g/C Ratio 0.33 0.51 0.15 0.15 0.30 0.30 0.09 0.42
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1124 955 537 240 500 500 159 714
v/s Ratio Prot c0.30 0.07 c0.09 c0.27 0.27 c0.07 0.13
v/s Ratio Perm 0.01 0.05
v/c Ratio 0.92 0.14 0.60 0.08 0.92 0.91 0.75 0.40
Uniform Delay, d1 38.8 15.3 47.5 43.7 40.7 40.6 53.3 24.4
Progression Factor 0.82 0.93 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.8 0.3 4.9 0.6 21.4 20.2 18.2 0.4
Delay (s) 41.6 14.5 52.4 44.3 62.1 60.8 71.5 24.8
Level of Service D B D D E E E C
Approach Delay (s) 38.5 50.2 61.5 37.9
Approach LOS D D E D

Intersection Summary
HCM Average Control Delay 47.3 HCM Level of Service D
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 76.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Condition (Year 2009)
1: Garden Grove & I-405 NB Off-Ramp-SR-22 EB Ramps AM Peak Hour

I-405 PA/ED 9/1/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR NBL NBT SBL SBR
Lane Group Flow (vph)1029 132 323 121 458 458 120 307
v/c Ratio 0.92 0.14 0.60 0.35 0.92 0.91 0.75 0.42
Control Delay 43.4 15.5 54.0 11.5 64.8 63.1 81.9 21.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 43.4 15.5 54.0 11.5 64.8 63.1 81.9 21.3
Queue Length 50th (ft) 387 65 128 0 350 345 92 136
Queue Length 95th (ft)#509 107 180 56 #543 #537 #177 201
Internal Link Dist (ft) 714 422 278
Turn Bay Length (ft) 420 315
Base Capacity (vph) 1147 955 539 344 532 536 165 743
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.90 0.14 0.60 0.35 0.86 0.85 0.73 0.41

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Analysis & Queuing Existing Condition (Year 2009)
2: Garden Grove & Bolsa Chica AM Peak Hour

I-405 PA/ED 9/1/2010
Albert Grover & Associates

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 164 1140 1345 543 520 2011
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.88 0.95 1.00 0.97 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 2787 3539 1583 3433 3539
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 2787 3539 1583 3433 3539
Peak-hour factor, PHF 0.92 0.92 0.90 0.90 0.93 0.93
Adj. Flow (vph) 178 1239 1494 603 559 2162
RTOR Reduction (vph) 0 15 0 34 0 0
Lane Group Flow (vph) 178 1224 1494 569 559 2162
Turn Type pm+ov pm+ov Prot
Protected Phases 8 1 2 8 1 6
Permitted Phases 8 2
Actuated Green, G (s) 15.1 51.0 57.0 72.1 35.9 96.9
Effective Green, g (s) 15.1 51.0 57.0 72.1 35.9 96.9
Actuated g/C Ratio 0.13 0.42 0.48 0.60 0.30 0.81
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 223 1277 1681 1004 1027 2858
v/s Ratio Prot 0.10 c0.29 c0.42 0.07 0.16 0.61
v/s Ratio Perm 0.15 0.29
v/c Ratio 0.80 0.96 0.89 0.57 0.54 0.76
Uniform Delay, d1 51.0 33.5 28.6 14.5 35.2 5.7
Progression Factor 1.24 0.46 1.00 1.00 1.00 1.00
Incremental Delay, d2 13.0 12.5 7.4 0.7 0.6 1.9
Delay (s) 76.2 28.1 36.1 15.2 35.8 7.6
Level of Service E C D B D A
Approach Delay (s) 34.1 30.1 13.4
Approach LOS C C B

Intersection Summary
HCM Average Control Delay 23.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 83.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Condition (Year 2009)
2: Garden Grove & Bolsa Chica AM Peak Hour

I-405 PA/ED 9/1/2010
Albert Grover & Associates

Lane Group WBL WBR NBT NBR SBL SBT
Lane Group Flow (vph) 178 1239 1494 603 559 2162
v/c Ratio 0.80 0.96 0.89 0.58 0.54 0.76
Control Delay 81.4 29.1 36.6 13.2 37.9 8.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 81.4 29.1 36.6 13.2 37.9 8.1
Queue Length 50th (ft) 134 251 538 209 189 366
Queue Length 95th (ft)m182 #669 650 311 246 445
Internal Link Dist (ft) 714 452 715
Turn Bay Length (ft) 190 390 270
Base Capacity (vph) 236 1291 1681 1046 1026 2857
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.75 0.96 0.89 0.58 0.54 0.76

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing Existing Condition (Year 2009)
1: Garden Grove & I-405 NB Off-Ramp-SR-22 EB Ramps PM Peak Hour

I-405 PA/ED 9/1/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 950 249 0 0 254 82 910 203 69 124 0 396
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 0.95 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.98 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 0.97 0.95 1.00
Satd. Flow (prot) 3433 1863 3539 1583 1681 1693 1770 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 0.97 0.95 1.00
Satd. Flow (perm) 3433 1863 3539 1583 1681 1693 1770 1583
Peak-hour factor, PHF 0.96 0.96 0.96 0.92 0.92 0.92 0.97 0.97 0.97 0.94 0.94 0.94
Adj. Flow (vph) 990 259 0 0 276 89 938 209 71 132 0 421
RTOR Reduction (vph) 0 0 0 0 0 79 0 4 0 0 0 24
Lane Group Flow (vph) 990 259 0 0 276 10 610 604 0 132 0 397
Turn Type Prot Perm Split Prot custom
Protected Phases 5 2 6 3 3 4 5
Permitted Phases 6 4
Actuated Green, G (s) 35.5 52.6 13.1 13.1 45.2 45.2 10.2 45.7
Effective Green, g (s) 35.5 52.6 13.1 13.1 45.2 45.2 10.2 45.7
Actuated g/C Ratio 0.30 0.44 0.11 0.11 0.38 0.38 0.08 0.38
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1016 817 386 173 633 638 150 656
v/s Ratio Prot c0.29 0.14 c0.08 c0.36 0.36 c0.07 0.18
v/s Ratio Perm 0.01 0.07
v/c Ratio 0.97 0.32 0.72 0.06 0.96 0.95 0.88 0.60
Uniform Delay, d1 41.8 22.0 51.6 47.9 36.6 36.2 54.3 29.9
Progression Factor 0.96 1.07 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 17.1 0.7 10.8 0.6 26.8 23.2 40.6 1.6
Delay (s) 57.3 24.2 62.4 48.5 63.4 59.4 94.9 31.5
Level of Service E C E D E E F C
Approach Delay (s) 50.4 59.0 61.4 46.6
Approach LOS D E E D

Intersection Summary
HCM Average Control Delay 54.7 HCM Level of Service D
HCM Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 87.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Condition (Year 2009)
1: Garden Grove & I-405 NB Off-Ramp-SR-22 EB Ramps PM Peak Hour

I-405 PA/ED 9/1/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR NBL NBT SBL SBR
Lane Group Flow (vph) 990 259 276 89 610 608 132 421
v/c Ratio 0.97 0.32 0.72 0.35 0.96 0.95 0.87 0.62
Control Delay 58.2 24.8 63.2 14.2 64.8 61.0 100.5 30.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 58.2 24.8 63.2 14.2 64.8 61.0 100.5 30.0
Queue Length 50th (ft) 390 137 110 0 475 466 103 233
Queue Length 95th (ft)#540 m192 158 50 #726 #713 #223 346
Internal Link Dist (ft) 714 422 278
Turn Bay Length (ft) 420 315
Base Capacity (vph) 1017 815 383 251 644 653 151 679
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.97 0.32 0.72 0.35 0.95 0.93 0.87 0.62

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Existing Condition (Year 2009)
2: Garden Grove & Bolsa Chica PM Peak Hour

I-405 PA/ED 9/1/2010
Albert Grover & Associates

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 124 1349 1465 735 488 1786
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.88 0.95 1.00 0.97 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 2787 3539 1583 3433 3539
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 2787 3539 1583 3433 3539
Peak-hour factor, PHF 0.96 0.96 0.85 0.85 0.87 0.87
Adj. Flow (vph) 129 1405 1724 865 561 2053
RTOR Reduction (vph) 0 9 0 22 0 0
Lane Group Flow (vph) 129 1396 1724 844 561 2053
Turn Type pm+ov pm+ov Prot
Protected Phases 8 1 2 8 1 6
Permitted Phases 8 2
Actuated Green, G (s) 18.0 49.0 59.0 77.0 31.0 94.0
Effective Green, g (s) 18.0 49.0 59.0 77.0 31.0 94.0
Actuated g/C Ratio 0.15 0.41 0.49 0.64 0.26 0.78
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 266 1231 1740 1069 887 2772
v/s Ratio Prot 0.07 c0.29 c0.49 0.12 0.16 0.58
v/s Ratio Perm 0.21 0.41
v/c Ratio 0.48 1.13 0.99 0.79 0.63 0.74
Uniform Delay, d1 46.8 35.5 30.2 15.6 39.4 6.7
Progression Factor 0.75 0.66 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.8 66.4 19.5 3.9 1.5 1.8
Delay (s) 35.8 89.9 49.7 19.5 40.9 8.5
Level of Service D F D B D A
Approach Delay (s) 85.3 39.7 15.5
Approach LOS F D B

Intersection Summary
HCM Average Control Delay 40.7 HCM Level of Service D
HCM Volume to Capacity ratio 1.06
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 94.4% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Condition (Year 2009)
2: Garden Grove & Bolsa Chica PM Peak Hour

I-405 PA/ED 9/1/2010
Albert Grover & Associates

Lane Group WBL WBR NBT NBR SBL SBT
Lane Group Flow (vph) 129 1405 1724 865 561 2053
v/c Ratio 0.48 1.13 0.99 0.80 0.63 0.74
Control Delay 38.9 89.8 50.1 19.5 43.2 8.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 38.9 89.8 50.1 19.5 43.2 8.8
Queue Length 50th (ft) 86 ~724 676 402 198 358
Queue Length 95th (ft)m110m#818 #774 519 248 396
Internal Link Dist (ft) 714 452 715
Turn Bay Length (ft) 190 390 270
Base Capacity (vph) 266 1239 1740 1088 887 2772
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.48 1.13 0.99 0.80 0.63 0.74

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing No Build Condition (Year 2020)
1: Garden Grove & I-405 NB Off-Ramp-SR-22 EB Ramps AM Peak Hour

I-405 PA/ED 11/24/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1035 171 0 0 302 113 780 75 46 113 0 284
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 0.95 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.98 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 0.96 0.95 1.00
Satd. Flow (prot) 3433 1863 3539 1583 1681 1681 1770 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 0.96 0.95 1.00
Satd. Flow (perm) 3433 1863 3539 1583 1681 1681 1770 1583
Peak-hour factor, PHF 0.96 0.96 0.96 0.92 0.92 0.92 0.92 0.92 0.92 0.87 0.87 0.87
Adj. Flow (vph) 1078 178 0 0 328 123 848 82 50 130 0 326
RTOR Reduction (vph) 0 0 0 0 0 104 0 3 0 0 0 22
Lane Group Flow (vph)1078 178 0 0 328 19 492 485 0 130 0 304
Turn Type Prot Perm Split Prot custom
Protected Phases 5 2 6 3 3 4 5
Permitted Phases 6 4
Actuated Green, G (s) 39.1 61.2 18.1 18.1 36.6 36.6 10.2 49.3
Effective Green, g (s) 39.1 61.2 18.1 18.1 36.6 36.6 10.2 49.3
Actuated g/C Ratio 0.33 0.51 0.15 0.15 0.31 0.31 0.08 0.41
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1119 950 534 239 513 513 150 703
v/s Ratio Prot c0.31 0.10 c0.09 c0.29 0.29 c0.07 0.14
v/s Ratio Perm 0.01 0.05
v/c Ratio 0.96 0.19 0.61 0.08 0.96 0.94 0.87 0.43
Uniform Delay, d1 39.7 15.9 47.7 43.8 41.0 40.7 54.2 25.3
Progression Factor 1.04 1.38 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 15.5 0.3 5.2 0.6 29.2 26.3 37.3 0.4
Delay (s) 56.7 22.3 52.9 44.4 70.2 67.0 91.5 25.8
Level of Service E C D D E E F C
Approach Delay (s) 51.8 50.6 68.6 44.5
Approach LOS D D E D

Intersection Summary
HCM Average Control Delay 55.8 HCM Level of Service E
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 82.4% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2020)
1: Garden Grove & I-405 NB Off-Ramp-SR-22 EB Ramps AM Peak Hour

I-405 PA/ED 11/24/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR NBL NBT SBL SBR
Lane Group Flow (vph)1078 178 328 123 492 488 130 326
v/c Ratio 0.96 0.19 0.61 0.36 0.96 0.95 0.87 0.45
Control Delay 57.7 22.7 53.2 11.0 72.6 69.0 99.4 22.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 57.7 22.7 53.2 11.0 72.6 69.0 99.4 22.9
Queue Length 50th (ft) 444 90 126 0 391 383 101 153
Queue Length 95th (ft)#567 m130 177 55 #616 #605 #208 223
Internal Link Dist (ft) 714 422 278
Turn Bay Length (ft) 420 315
Base Capacity (vph) 1119 951 536 344 518 522 150 723
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.96 0.19 0.61 0.36 0.95 0.93 0.87 0.45

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing No Build Condition (Year 2020)
2: Garden Grove & Bolsa Chica AM Peak Hour

I-405 PA/ED 11/24/2010
Albert Grover & Associates

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 190 1176 1477 651 555 2367
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.88 0.91 1.00 0.97 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 2787 5085 1583 3433 3539
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 2787 5085 1583 3433 3539
Peak-hour factor, PHF 0.92 0.92 0.90 0.90 0.93 0.93
Adj. Flow (vph) 207 1278 1641 723 597 2545
RTOR Reduction (vph) 0 5 0 34 0 0
Lane Group Flow (vph) 207 1273 1641 689 597 2545
Turn Type pm+ov pm+ov Prot
Protected Phases 8 1 2 8 1 6
Permitted Phases 8 2
Actuated Green, G (s) 19.0 56.0 52.0 71.0 37.0 93.0
Effective Green, g (s) 19.0 56.0 52.0 71.0 37.0 93.0
Actuated g/C Ratio 0.16 0.47 0.43 0.59 0.31 0.78
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 280 1394 2204 989 1059 2743
v/s Ratio Prot 0.12 c0.28 0.32 0.11 0.17 c0.72
v/s Ratio Perm 0.18 0.32
v/c Ratio 0.74 0.91 0.74 0.70 0.56 0.93
Uniform Delay, d1 48.1 29.7 28.4 17.0 34.7 10.8
Progression Factor 0.66 0.43 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.3 6.2 2.3 2.2 0.7 6.9
Delay (s) 38.1 19.0 30.8 19.2 35.4 17.8
Level of Service D B C B D B
Approach Delay (s) 21.7 27.2 21.1
Approach LOS C C C

Intersection Summary
HCM Average Control Delay 23.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 4.0
Intersection Capacity Utilization 82.6% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2020)
2: Garden Grove & Bolsa Chica AM Peak Hour

I-405 PA/ED 11/24/2010
Albert Grover & Associates

Lane Group WBL WBR NBT NBR SBL SBT
Lane Group Flow (vph) 207 1278 1641 723 597 2545
v/c Ratio 0.74 0.91 0.74 0.71 0.56 0.93
Control Delay 43.3 19.9 31.1 17.9 37.2 18.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 43.3 19.9 31.1 17.9 37.2 18.6
Queue Length 50th (ft) 139 255 382 313 199 697
Queue Length 95th (ft)m180 m285 441 465 258 876
Internal Link Dist (ft) 714 452 715
Turn Bay Length (ft) 190 390 270
Base Capacity (vph) 280 1399 2204 1021 1059 2743
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.74 0.91 0.74 0.71 0.56 0.93

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing No Build Condition (Year 2020)
1: Garden Grove & I-405 NB Off-Ramp-SR-22 EB Ramps PM Peak Hour

I-405 PA/ED 11/24/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1024 370 0 0 278 87 963 219 70 130 0 425
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 0.95 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.98 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 0.97 0.95 1.00
Satd. Flow (prot) 3433 1863 3539 1583 1681 1694 1770 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 0.97 0.95 1.00
Satd. Flow (perm) 3433 1863 3539 1583 1681 1694 1770 1583
Peak-hour factor, PHF 0.96 0.96 0.96 0.92 0.92 0.92 0.97 0.97 0.97 0.94 0.94 0.94
Adj. Flow (vph) 1067 385 0 0 302 95 993 226 72 138 0 452
RTOR Reduction (vph) 0 0 0 0 0 83 0 4 0 0 0 19
Lane Group Flow (vph)1067 385 0 0 302 12 645 642 0 138 0 433
Turn Type Prot Perm Split Prot custom
Protected Phases 5 2 6 3 3 4 5
Permitted Phases 6 4
Actuated Green, G (s) 36.0 55.0 15.0 15.0 44.0 44.0 9.0 45.0
Effective Green, g (s) 36.0 55.0 15.0 15.0 44.0 44.0 9.0 45.0
Actuated g/C Ratio 0.30 0.46 0.12 0.12 0.37 0.37 0.08 0.38
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1030 854 442 198 616 621 133 646
v/s Ratio Prot c0.31 0.21 c0.09 c0.38 0.38 c0.08 0.20
v/s Ratio Perm 0.01 0.07
v/c Ratio 1.04 0.45 0.68 0.06 1.05 1.03 1.04 0.67
Uniform Delay, d1 42.0 22.2 50.2 46.3 38.0 38.0 55.5 31.3
Progression Factor 0.98 0.97 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 30.2 0.9 8.3 0.6 49.2 45.2 88.4 2.6
Delay (s) 71.3 22.5 58.5 46.9 87.2 83.2 143.9 33.9
Level of Service E C E D F F F C
Approach Delay (s) 58.4 55.7 85.2 59.7
Approach LOS E E F E

Intersection Summary
HCM Average Control Delay 67.6 HCM Level of Service E
HCM Volume to Capacity ratio 0.99
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 92.0% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2020)
1: Garden Grove & I-405 NB Off-Ramp-SR-22 EB Ramps PM Peak Hour

I-405 PA/ED 11/24/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR NBL NBT SBL SBR
Lane Group Flow (vph)1067 385 302 95 645 646 138 452
v/c Ratio 1.04 0.45 0.68 0.34 1.05 1.03 1.04 0.68
Control Delay 70.7 22.9 58.9 12.9 86.7 82.4 142.4 33.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 70.7 22.9 58.9 12.9 86.7 82.4 142.4 33.2
Queue Length 50th (ft)~459 213 119 0 ~571 ~563 ~115 264
Queue Length 95th (ft)m#560 m262 168 50 #812 #808 #248 389
Internal Link Dist (ft) 714 422 278
Turn Bay Length (ft) 420 315
Base Capacity (vph) 1030 854 442 281 616 625 133 665
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.04 0.45 0.68 0.34 1.05 1.03 1.04 0.68

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing No Build Condition (Year 2020)
2: Garden Grove & Bolsa Chica PM Peak Hour

I-405 PA/ED 11/24/2010
Albert Grover & Associates

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 179 1487 1637 873 521 2052
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.88 0.91 1.00 0.97 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 2787 5085 1583 3433 3539
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 2787 5085 1583 3433 3539
Peak-hour factor, PHF 0.96 0.96 0.85 0.85 0.87 0.87
Adj. Flow (vph) 186 1549 1926 1027 599 2359
RTOR Reduction (vph) 0 1 0 12 0 0
Lane Group Flow (vph) 186 1548 1926 1015 599 2359
Turn Type pm+ov pm+ov Prot
Protected Phases 8 1 2 8 1 6
Permitted Phases 8 2
Actuated Green, G (s) 29.9 60.0 48.0 77.9 30.1 82.1
Effective Green, g (s) 29.9 60.0 48.0 77.9 30.1 82.1
Actuated g/C Ratio 0.25 0.50 0.40 0.65 0.25 0.68
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 441 1486 2034 1080 861 2421
v/s Ratio Prot 0.11 c0.26 0.38 0.23 0.17 c0.67
v/s Ratio Perm 0.29 0.41
v/c Ratio 0.42 1.04 0.95 0.94 0.70 0.97
Uniform Delay, d1 37.8 30.0 34.8 18.9 40.8 18.0
Progression Factor 1.17 0.55 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 27.7 10.9 14.9 2.5 13.2
Delay (s) 44.5 44.2 45.6 33.9 43.3 31.1
Level of Service D D D C D C
Approach Delay (s) 44.2 41.5 33.6
Approach LOS D D C

Intersection Summary
HCM Average Control Delay 39.1 HCM Level of Service D
HCM Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 4.0
Intersection Capacity Utilization 90.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2020)
2: Garden Grove & Bolsa Chica PM Peak Hour

I-405 PA/ED 11/24/2010
Albert Grover & Associates

Lane Group WBL WBR NBT NBR SBL SBT
Lane Group Flow (vph) 186 1549 1926 1027 599 2359
v/c Ratio 0.42 1.04 0.95 0.94 0.70 0.97
Control Delay 45.1 45.2 45.9 33.3 46.5 32.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 45.1 45.2 45.9 33.3 46.5 32.5
Queue Length 50th (ft) 108 ~724 520 585 223 880
Queue Length 95th (ft)m131m#755 541 #770 276 #1063
Internal Link Dist (ft) 714 452 715
Turn Bay Length (ft) 190 390 270
Base Capacity (vph) 472 1487 2034 1118 861 2420
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.39 1.04 0.95 0.92 0.70 0.97

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing No Build Condition (Year 2040)
1: Garden Grove & I-405 NB Off-Ramp-SR-22 EB Ramps AM Peak Hour

I-405 PA/ED 11/24/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1065 232 0 0 353 114 814 76 48 118 0 295
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 0.95 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.98 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 0.96 0.95 1.00
Satd. Flow (prot) 3433 1863 3539 1583 1681 1681 1770 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 0.96 0.95 1.00
Satd. Flow (perm) 3433 1863 3539 1583 1681 1681 1770 1583
Peak-hour factor, PHF 0.96 0.96 0.96 0.92 0.92 0.92 0.92 0.92 0.92 0.87 0.87 0.87
Adj. Flow (vph) 1109 242 0 0 384 124 885 83 52 136 0 339
RTOR Reduction (vph) 0 0 0 0 0 105 0 3 0 0 0 15
Lane Group Flow (vph)1109 242 0 0 384 19 513 504 0 136 0 324
Turn Type Prot Perm Split Prot custom
Protected Phases 5 2 6 3 3 4 5
Permitted Phases 6 4
Actuated Green, G (s) 39.0 61.0 18.0 18.0 37.0 37.0 10.0 49.0
Effective Green, g (s) 39.0 61.0 18.0 18.0 37.0 37.0 10.0 49.0
Actuated g/C Ratio 0.32 0.51 0.15 0.15 0.31 0.31 0.08 0.41
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1116 947 531 237 518 518 148 699
v/s Ratio Prot c0.32 0.13 c0.11 c0.31 0.30 c0.08 0.15
v/s Ratio Perm 0.01 0.05
v/c Ratio 0.99 0.26 0.72 0.08 0.99 0.97 0.92 0.46
Uniform Delay, d1 40.4 16.7 48.6 43.9 41.3 41.0 54.6 25.9
Progression Factor 1.03 1.32 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 21.0 0.5 8.3 0.6 36.9 32.3 49.9 0.5
Delay (s) 62.4 22.4 56.9 44.5 78.2 73.3 104.5 26.4
Level of Service E C E D E E F C
Approach Delay (s) 55.2 53.9 75.8 48.7
Approach LOS E D E D

Intersection Summary
HCM Average Control Delay 60.4 HCM Level of Service E
HCM Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 86.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2040)
1: Garden Grove & I-405 NB Off-Ramp-SR-22 EB Ramps AM Peak Hour

I-405 PA/ED 11/24/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR NBL NBT SBL SBR
Lane Group Flow (vph)1109 242 384 124 513 507 136 339
v/c Ratio 0.99 0.26 0.72 0.36 0.99 0.97 0.92 0.47
Control Delay 62.8 22.7 57.3 11.0 79.1 74.1 110.1 24.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 62.8 22.7 57.3 11.0 79.1 74.1 110.1 24.4
Queue Length 50th (ft) 459 122 151 0 415 404 106 167
Queue Length 95th (ft)#593 m161 206 55 #654 #642 #220 240
Internal Link Dist (ft) 714 422 278
Turn Bay Length (ft) 420 315
Base Capacity (vph) 1116 947 531 343 518 522 148 714
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.99 0.26 0.72 0.36 0.99 0.97 0.92 0.47

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing No Build Condition (Year 2040)
2: Garden Grove & Bolsa Chica AM Peak Hour

I-405 PA/ED 11/24/2010
Albert Grover & Associates

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 263 1199 1562 719 578 2594
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.88 0.91 1.00 0.97 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 2787 5085 1583 3433 3539
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 2787 5085 1583 3433 3539
Peak-hour factor, PHF 0.92 0.92 0.90 0.90 0.93 0.93
Adj. Flow (vph) 286 1303 1736 799 622 2789
RTOR Reduction (vph) 0 4 0 30 0 0
Lane Group Flow (vph) 286 1299 1736 769 622 2789
Turn Type pm+ov pm+ov Prot
Protected Phases 8 1 2 8 1 6
Permitted Phases 8 2
Actuated Green, G (s) 19.0 56.0 52.0 71.0 37.0 93.0
Effective Green, g (s) 19.0 56.0 52.0 71.0 37.0 93.0
Actuated g/C Ratio 0.16 0.47 0.43 0.59 0.31 0.78
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 280 1394 2204 989 1059 2743
v/s Ratio Prot 0.16 c0.29 0.34 0.12 0.18 c0.79
v/s Ratio Perm 0.18 0.36
v/c Ratio 1.02 0.93 0.79 0.78 0.59 1.02
Uniform Delay, d1 50.5 30.2 29.3 18.5 35.1 13.5
Progression Factor 0.67 0.43 1.00 1.00 1.00 1.00
Incremental Delay, d2 45.5 7.1 2.9 3.9 0.8 21.5
Delay (s) 79.5 20.1 32.2 22.4 35.9 35.0
Level of Service E C C C D D
Approach Delay (s) 30.8 29.1 35.2
Approach LOS C C D

Intersection Summary
HCM Average Control Delay 32.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.99
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 4.0
Intersection Capacity Utilization 92.9% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2040)
2: Garden Grove & Bolsa Chica AM Peak Hour

I-405 PA/ED 11/24/2010
Albert Grover & Associates

Lane Group WBL WBR NBT NBR SBL SBT
Lane Group Flow (vph) 286 1303 1736 799 622 2789
v/c Ratio 1.02 0.93 0.79 0.79 0.59 1.02
Control Delay 81.7 21.0 32.5 21.8 37.8 36.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 81.7 21.0 32.5 21.8 37.8 36.0
Queue Length 50th (ft)~219 273 415 391 209 ~1096
Queue Length 95th (ft)m#313 m296 478 586 270 #1330
Internal Link Dist (ft) 714 452 715
Turn Bay Length (ft) 190 390 270
Base Capacity (vph) 280 1397 2204 1017 1059 2743
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 1.02 0.93 0.79 0.79 0.59 1.02

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing No Build Condition (Year 2040)
1: Garden Grove & I-405 NB Off-Ramp-SR-22 EB Ramps PM Peak Hour

I-405 PA/ED 11/24/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1071 432 0 0 293 90 997 230 70 134 0 443
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 0.95 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.98 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 0.97 0.95 1.00
Satd. Flow (prot) 3433 1863 3539 1583 1681 1695 1770 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 0.97 0.95 1.00
Satd. Flow (perm) 3433 1863 3539 1583 1681 1695 1770 1583
Peak-hour factor, PHF 0.96 0.96 0.96 0.92 0.92 0.92 0.97 0.97 0.97 0.94 0.94 0.94
Adj. Flow (vph) 1116 450 0 0 318 98 1028 237 72 143 0 471
RTOR Reduction (vph) 0 0 0 0 0 86 0 4 0 0 0 17
Lane Group Flow (vph)1116 450 0 0 318 12 668 665 0 143 0 454
Turn Type Prot Perm Split Prot custom
Protected Phases 5 2 6 3 3 4 5
Permitted Phases 6 4
Actuated Green, G (s) 36.0 55.0 15.0 15.0 44.0 44.0 9.0 45.0
Effective Green, g (s) 36.0 55.0 15.0 15.0 44.0 44.0 9.0 45.0
Actuated g/C Ratio 0.30 0.46 0.12 0.12 0.37 0.37 0.08 0.38
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1030 854 442 198 616 622 133 646
v/s Ratio Prot c0.33 0.24 c0.09 c0.40 0.39 c0.08 0.21
v/s Ratio Perm 0.01 0.08
v/c Ratio 1.08 0.53 0.72 0.06 1.08 1.07 1.08 0.70
Uniform Delay, d1 42.0 23.2 50.5 46.3 38.0 38.0 55.5 31.8
Progression Factor 0.98 0.99 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 44.5 0.8 9.7 0.6 61.3 56.1 99.6 3.5
Delay (s) 85.5 23.8 60.2 46.9 99.3 94.1 155.1 35.3
Level of Service F C E D F F F D
Approach Delay (s) 67.8 57.0 96.7 63.2
Approach LOS E E F E

Intersection Summary
HCM Average Control Delay 75.8 HCM Level of Service E
HCM Volume to Capacity ratio 1.03
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 95.2% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2040)
1: Garden Grove & I-405 NB Off-Ramp-SR-22 EB Ramps PM Peak Hour

I-405 PA/ED 11/24/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR NBL NBT SBL SBR
Lane Group Flow (vph)1116 450 318 98 668 669 143 471
v/c Ratio 1.08 0.53 0.72 0.35 1.08 1.07 1.08 0.71
Control Delay 83.8 24.3 60.5 12.9 98.1 92.6 151.8 34.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 83.8 24.3 60.5 12.9 98.1 92.6 151.8 34.9
Queue Length 50th (ft)~502 258 126 0 ~610 ~602 ~124 284
Queue Length 95th (ft)m#542 m289 177 50 #852 #849 #257 415
Internal Link Dist (ft) 714 422 278
Turn Bay Length (ft) 420 315
Base Capacity (vph) 1030 854 442 284 616 626 133 662
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.08 0.53 0.72 0.35 1.08 1.07 1.08 0.71

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing No Build Condition (Year 2040)
2: Garden Grove & Bolsa Chica PM Peak Hour

I-405 PA/ED 11/24/2010
Albert Grover & Associates

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 213 1520 1747 961 542 2222
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.88 0.91 1.00 0.97 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 2787 5085 1583 3433 3539
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 2787 5085 1583 3433 3539
Peak-hour factor, PHF 0.96 0.96 0.85 0.85 0.87 0.87
Adj. Flow (vph) 222 1583 2055 1131 623 2554
RTOR Reduction (vph) 0 1 0 10 0 0
Lane Group Flow (vph) 222 1583 2055 1121 623 2554
Turn Type pm+ov pm+ov Prot
Protected Phases 8 1 2 8 1 6
Permitted Phases 8 2
Actuated Green, G (s) 32.0 60.0 48.0 80.0 28.0 80.0
Effective Green, g (s) 32.0 60.0 48.0 80.0 28.0 80.0
Actuated g/C Ratio 0.27 0.50 0.40 0.67 0.23 0.67
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 472 1486 2034 1108 801 2359
v/s Ratio Prot 0.13 c0.25 0.40 0.27 0.18 c0.72
v/s Ratio Perm 0.32 0.44
v/c Ratio 0.47 1.06 1.01 1.01 0.78 1.08
Uniform Delay, d1 36.9 30.0 36.0 20.0 43.1 20.0
Progression Factor 1.14 0.55 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 35.4 22.5 30.0 4.8 45.4
Delay (s) 42.3 51.9 58.5 50.0 47.9 65.4
Level of Service D D E D D E
Approach Delay (s) 50.7 55.5 62.0
Approach LOS D E E

Intersection Summary
HCM Average Control Delay 57.0 HCM Level of Service E
HCM Volume to Capacity ratio 1.06
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 4.0
Intersection Capacity Utilization 93.6% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2040)
2: Garden Grove & Bolsa Chica PM Peak Hour

I-405 PA/ED 11/24/2010
Albert Grover & Associates

Lane Group WBL WBR NBT NBR SBL SBT
Lane Group Flow (vph) 222 1583 2055 1131 623 2554
v/c Ratio 0.47 1.06 1.01 1.01 0.78 1.08
Control Delay 44.0 53.0 58.6 48.8 50.8 66.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 44.0 53.0 58.6 48.8 50.8 66.8
Queue Length 50th (ft) 135 ~756 ~589 ~843 234 ~1165
Queue Length 95th (ft)m153m#763 #635 #1060 289 #1220
Internal Link Dist (ft) 714 452 715
Turn Bay Length (ft) 190 390 270
Base Capacity (vph) 472 1487 2034 1117 801 2359
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.47 1.06 1.01 1.01 0.78 1.08

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
1: Garden Grove & I-405 NB Off-Ramp-SR-22 EB Ramps AM Peak Hour

I-405 PA/ED 11/29/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1035 189 0 0 331 113 780 75 46 113 0 284
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 0.95 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.98 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 0.96 0.95 1.00
Satd. Flow (prot) 3433 1863 3539 1583 1681 1681 1770 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 0.96 0.95 1.00
Satd. Flow (perm) 3433 1863 3539 1583 1681 1681 1770 1583
Peak-hour factor, PHF 0.96 0.96 0.96 0.92 0.92 0.92 0.92 0.92 0.92 0.87 0.87 0.87
Adj. Flow (vph) 1078 197 0 0 360 123 848 82 50 130 0 326
RTOR Reduction (vph) 0 0 0 0 0 104 0 3 0 0 0 19
Lane Group Flow (vph)1078 197 0 0 360 19 492 485 0 130 0 307
Turn Type Prot Perm Split Prot custom
Protected Phases 5 2 6 3 3 4 5
Permitted Phases 6 4
Actuated Green, G (s) 39.1 61.2 18.1 18.1 36.6 36.6 10.2 49.3
Effective Green, g (s) 39.1 61.2 18.1 18.1 36.6 36.6 10.2 49.3
Actuated g/C Ratio 0.33 0.51 0.15 0.15 0.30 0.30 0.08 0.41
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1119 950 534 239 513 513 150 703
v/s Ratio Prot c0.31 0.11 c0.10 c0.29 0.29 c0.07 0.14
v/s Ratio Perm 0.01 0.05
v/c Ratio 0.96 0.21 0.67 0.08 0.96 0.94 0.87 0.44
Uniform Delay, d1 39.7 16.1 48.2 43.8 41.0 40.7 54.2 25.4
Progression Factor 1.06 1.41 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 15.4 0.4 6.7 0.6 29.2 26.3 37.3 0.4
Delay (s) 57.3 23.2 54.8 44.4 70.2 67.0 91.5 25.8
Level of Service E C D D E E F C
Approach Delay (s) 52.1 52.2 68.6 44.6
Approach LOS D D E D

Intersection Summary
HCM Average Control Delay 56.1 HCM Level of Service E
HCM Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 83.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
1: Garden Grove & I-405 NB Off-Ramp-SR-22 EB Ramps AM Peak Hour

I-405 PA/ED 11/29/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR NBL NBT SBL SBR
Lane Group Flow (vph)1078 197 360 123 492 488 130 326
v/c Ratio 0.96 0.21 0.67 0.36 0.96 0.95 0.87 0.45
Control Delay 58.3 23.6 55.1 11.0 72.6 69.0 99.4 23.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 58.3 23.6 55.1 11.0 72.6 69.0 99.4 23.3
Queue Length 50th (ft) 444 101 140 0 391 383 101 155
Queue Length 95th (ft)#567 m140 194 55 #616 #605 #208 226
Internal Link Dist (ft) 714 422 278
Turn Bay Length (ft) 420 315
Base Capacity (vph) 1119 951 536 344 518 522 150 720
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.96 0.21 0.67 0.36 0.95 0.93 0.87 0.45

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
2: Garden Grove & Bolsa Chica AM Peak Hour

I-405 PA/ED 11/29/2010
Albert Grover & Associates

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 190 1205 1499 669 555 2377
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.88 0.91 1.00 0.97 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 2787 5085 1583 3433 3539
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 2787 5085 1583 3433 3539
Peak-hour factor, PHF 0.92 0.92 0.90 0.90 0.93 0.93
Adj. Flow (vph) 207 1310 1666 743 597 2556
RTOR Reduction (vph) 0 4 0 37 0 0
Lane Group Flow (vph) 207 1306 1666 706 597 2556
Turn Type pm+ov pm+ov Prot
Protected Phases 8 1 2 8 1 6
Permitted Phases 8 2
Actuated Green, G (s) 20.0 58.0 50.0 70.0 38.0 92.0
Effective Green, g (s) 20.0 58.0 50.0 70.0 38.0 92.0
Actuated g/C Ratio 0.17 0.48 0.42 0.58 0.32 0.77
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 295 1440 2119 976 1087 2713
v/s Ratio Prot 0.12 c0.29 0.33 0.12 0.17 c0.72
v/s Ratio Perm 0.18 0.33
v/c Ratio 0.70 0.91 0.79 0.72 0.55 0.94
Uniform Delay, d1 47.2 28.5 30.4 18.0 33.9 11.8
Progression Factor 0.66 0.43 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.6 5.5 3.0 2.7 0.6 8.2
Delay (s) 35.8 17.7 33.4 20.7 34.5 20.0
Level of Service D B C C C B
Approach Delay (s) 20.2 29.5 22.7
Approach LOS C C C

Intersection Summary
HCM Average Control Delay 24.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 4.0
Intersection Capacity Utilization 82.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
2: Garden Grove & Bolsa Chica AM Peak Hour

I-405 PA/ED 11/29/2010
Albert Grover & Associates

Lane Group WBL WBR NBT NBR SBL SBT
Lane Group Flow (vph) 207 1310 1666 743 597 2556
v/c Ratio 0.70 0.91 0.79 0.74 0.55 0.94
Control Delay 40.2 18.6 33.7 19.4 36.2 20.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.2 18.6 33.7 19.4 36.2 20.8
Queue Length 50th (ft) 133 271 403 336 196 742
Queue Length 95th (ft)m176 m311 465 500 254 933
Internal Link Dist (ft) 714 452 715
Turn Bay Length (ft) 190 390 270
Base Capacity (vph) 295 1443 2119 1010 1087 2713
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.70 0.91 0.79 0.74 0.55 0.94

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
1: Garden Grove & I-405 NB Off-Ramp-SR-22 EB Ramps PM Peak Hour

I-405 PA/ED 11/24/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1024 376 0 0 278 87 963 219 70 130 0 425
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 0.95 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.98 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 0.97 0.95 1.00
Satd. Flow (prot) 3433 1863 3539 1583 1681 1694 1770 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 0.97 0.95 1.00
Satd. Flow (perm) 3433 1863 3539 1583 1681 1694 1770 1583
Peak-hour factor, PHF 0.96 0.96 0.96 0.92 0.92 0.92 0.97 0.97 0.97 0.94 0.94 0.94
Adj. Flow (vph) 1067 392 0 0 302 95 993 226 72 138 0 452
RTOR Reduction (vph) 0 0 0 0 0 86 0 4 0 0 0 19
Lane Group Flow (vph)1067 392 0 0 302 10 645 642 0 138 0 434
Turn Type Prot Perm Split Prot custom
Protected Phases 5 2 6 3 3 4 5
Permitted Phases 6 4
Actuated Green, G (s) 37.0 53.0 12.0 12.0 46.0 46.0 9.0 46.0
Effective Green, g (s) 37.0 53.0 12.0 12.0 46.0 46.0 9.0 46.0
Actuated g/C Ratio 0.31 0.44 0.10 0.10 0.38 0.38 0.08 0.38
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1059 823 354 158 644 649 133 660
v/s Ratio Prot c0.31 0.21 c0.09 c0.38 0.38 c0.08 0.20
v/s Ratio Perm 0.01 0.07
v/c Ratio 1.01 0.48 0.85 0.06 1.00 0.99 1.04 0.66
Uniform Delay, d1 41.5 23.7 53.1 48.9 37.0 36.8 55.5 30.5
Progression Factor 1.03 1.14 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 21.2 1.0 22.1 0.7 35.8 32.3 88.4 2.4
Delay (s) 64.0 27.9 75.3 49.6 72.8 69.1 143.9 32.9
Level of Service E C E D E E F C
Approach Delay (s) 54.3 69.1 71.0 58.8
Approach LOS D E E E

Intersection Summary
HCM Average Control Delay 62.3 HCM Level of Service E
HCM Volume to Capacity ratio 0.99
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 92.0% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
1: Garden Grove & I-405 NB Off-Ramp-SR-22 EB Ramps PM Peak Hour

I-405 PA/ED 11/24/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR NBL NBT SBL SBR
Lane Group Flow (vph)1067 392 302 95 645 646 138 452
v/c Ratio 1.01 0.48 0.85 0.39 1.00 0.99 1.04 0.67
Control Delay 63.9 28.4 75.6 14.8 73.4 69.7 142.4 32.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 63.9 28.4 75.6 14.8 73.4 69.7 142.4 32.1
Queue Length 50th (ft)~433 220 123 0 ~521 513 ~115 261
Queue Length 95th (ft)m#530 m266 #200 52 #788 #783 #248 384
Internal Link Dist (ft) 714 422 278
Turn Bay Length (ft) 420 315
Base Capacity (vph) 1059 823 354 244 644 653 133 677
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.01 0.48 0.85 0.39 1.00 0.99 1.04 0.67

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
2: Garden Grove & Bolsa Chica PM Peak Hour

I-405 PA/ED 11/24/2010
Albert Grover & Associates

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 176 1490 1631 879 521 2086
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.88 0.91 1.00 0.97 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 2787 5085 1583 3433 3539
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 2787 5085 1583 3433 3539
Peak-hour factor, PHF 0.96 0.96 0.85 0.85 0.87 0.87
Adj. Flow (vph) 183 1552 1919 1034 599 2398
RTOR Reduction (vph) 0 1 0 15 0 0
Lane Group Flow (vph) 183 1551 1919 1019 599 2398
Turn Type pm+ov pm+ov Prot
Protected Phases 8 1 2 8 1 6
Permitted Phases 8 2
Actuated Green, G (s) 30.0 60.0 48.0 78.0 30.0 82.0
Effective Green, g (s) 30.0 60.0 48.0 78.0 30.0 82.0
Actuated g/C Ratio 0.25 0.50 0.40 0.65 0.25 0.68
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 443 1486 2034 1082 858 2418
v/s Ratio Prot 0.10 c0.26 0.38 0.24 0.17 c0.68
v/s Ratio Perm 0.30 0.41
v/c Ratio 0.41 1.04 0.94 0.94 0.70 0.99
Uniform Delay, d1 37.6 30.0 34.7 18.9 40.9 18.7
Progression Factor 0.70 0.57 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 28.4 10.5 15.3 2.5 16.5
Delay (s) 26.4 45.5 45.2 34.3 43.4 35.1
Level of Service C D D C D D
Approach Delay (s) 43.5 41.3 36.8
Approach LOS D D D

Intersection Summary
HCM Average Control Delay 40.1 HCM Level of Service D
HCM Volume to Capacity ratio 1.03
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 90.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
2: Garden Grove & Bolsa Chica PM Peak Hour

I-405 PA/ED 11/24/2010
Albert Grover & Associates

Lane Group WBL WBR NBT NBR SBL SBT
Lane Group Flow (vph) 183 1552 1919 1034 599 2398
v/c Ratio 0.41 1.04 0.94 0.94 0.70 0.99
Control Delay 27.8 46.4 45.5 34.2 46.0 35.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 27.8 46.4 45.5 34.2 46.0 35.7
Queue Length 50th (ft) 99 ~729 517 631 218 870
Queue Length 95th (ft)m118m#797 539 #920 270 #1069
Internal Link Dist (ft) 714 452 715
Turn Bay Length (ft) 190 390 270
Base Capacity (vph) 443 1487 2034 1095 858 2418
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.41 1.04 0.94 0.94 0.70 0.99

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
1: Garden Grove & I-405 NB Off-Ramp-SR-22 EB Ramps AM Peak Hour

I-405 PA/ED 11/16/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1035 189 0 0 331 113 780 75 46 113 0 219
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 0.95 1.00 0.97 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.94 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3433 1863 3539 1583 3433 1757 1770 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3433 1863 3539 1583 3433 1757 1770 1583
Peak-hour factor, PHF 0.96 0.96 0.96 0.92 0.92 0.92 0.92 0.92 0.92 0.87 0.87 0.87
Adj. Flow (vph) 1078 197 0 0 360 123 848 82 50 130 0 252
RTOR Reduction (vph) 0 0 0 0 0 104 0 19 0 0 0 12
Lane Group Flow (vph)1078 197 0 0 360 19 848 113 0 130 0 240
Turn Type Prot Perm Split Prot custom
Protected Phases 5 2 6 3 3 4 5
Permitted Phases 6 4
Actuated Green, G (s) 41.1 63.7 18.6 18.6 32.8 32.8 11.5 52.6
Effective Green, g (s) 41.1 63.7 18.6 18.6 32.8 32.8 11.5 52.6
Actuated g/C Ratio 0.34 0.53 0.16 0.16 0.27 0.27 0.10 0.44
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1176 989 549 245 938 480 170 747
v/s Ratio Prot c0.31 0.11 c0.10 c0.25 0.06 c0.07 0.11
v/s Ratio Perm 0.01 0.04
v/c Ratio 0.92 0.20 0.66 0.08 0.90 0.24 0.76 0.32
Uniform Delay, d1 37.8 14.8 47.7 43.4 42.1 33.9 52.9 22.0
Progression Factor 0.86 0.92 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.7 0.3 6.0 0.6 11.9 0.3 18.3 0.3
Delay (s) 41.1 13.9 53.7 44.0 54.0 34.1 71.2 22.3
Level of Service D B D D D C E C
Approach Delay (s) 36.9 51.2 51.3 38.9
Approach LOS D D D D

Intersection Summary
HCM Average Control Delay 43.9 HCM Level of Service D
HCM Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 70.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
1: Garden Grove & I-405 NB Off-Ramp-SR-22 EB Ramps AM Peak Hour

I-405 PA/ED 11/16/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR NBL NBT SBL SBR
Lane Group Flow (vph)1078 197 360 123 848 132 130 252
v/c Ratio 0.92 0.20 0.66 0.35 0.90 0.26 0.76 0.33
Control Delay 42.7 14.5 55.2 11.2 55.7 28.4 80.5 19.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 42.7 14.5 55.2 11.2 55.7 28.4 80.5 19.1
Queue Length 50th (ft) 388 93 143 0 322 63 99 105
Queue Length 95th (ft)#530 144 #201 56 #425 116 #185 159
Internal Link Dist (ft) 714 422 278
Turn Bay Length (ft) 420 315
Base Capacity (vph) 1202 988 547 349 973 516 178 770
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.90 0.20 0.66 0.35 0.87 0.26 0.73 0.33

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
2: Garden Grove & Bolsa Chica AM Peak Hour

I-405 PA/ED 11/16/2010
Albert Grover & Associates

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 190 1140 1532 669 555 2345
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.76 0.91 1.00 0.97 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3610 5085 1583 3433 3539
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3610 5085 1583 3433 3539
Peak-hour factor, PHF 0.92 0.92 0.90 0.90 0.93 0.93
Adj. Flow (vph) 207 1239 1702 743 597 2522
RTOR Reduction (vph) 0 11 0 19 0 0
Lane Group Flow (vph) 207 1228 1702 724 597 2522
Turn Type pm+ov pm+ov Prot
Protected Phases 8 1 2 8 1 6
Permitted Phases 8 2
Actuated Green, G (s) 17.7 48.4 59.6 77.3 30.7 94.3
Effective Green, g (s) 17.7 48.4 59.6 77.3 30.7 94.3
Actuated g/C Ratio 0.15 0.40 0.50 0.64 0.26 0.79
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 261 1576 2526 1072 878 2781
v/s Ratio Prot 0.12 c0.20 0.33 0.10 0.17 c0.71
v/s Ratio Perm 0.14 0.36
v/c Ratio 0.79 0.78 0.67 0.68 0.68 0.91
Uniform Delay, d1 49.4 31.2 22.8 13.4 40.2 9.6
Progression Factor 1.27 0.35 0.92 0.85 1.00 1.00
Incremental Delay, d2 10.6 1.7 1.3 1.5 2.1 5.6
Delay (s) 73.5 12.5 22.3 12.9 42.3 15.1
Level of Service E B C B D B
Approach Delay (s) 21.2 19.5 20.3
Approach LOS C B C

Intersection Summary
HCM Average Control Delay 20.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 82.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
2: Garden Grove & Bolsa Chica AM Peak Hour

I-405 PA/ED 11/16/2010
Albert Grover & Associates

Lane Group WBL WBR NBT NBR SBL SBT
Lane Group Flow (vph) 207 1239 1702 743 597 2522
v/c Ratio 0.79 0.78 0.67 0.68 0.68 0.91
Control Delay 77.8 12.4 23.0 12.8 44.5 16.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 77.8 12.4 23.0 12.8 44.5 16.3
Queue Length 50th (ft) 150 75 373 311 212 675
Queue Length 95th (ft)m199 82 431 455 274 845
Internal Link Dist (ft) 714 1204 715
Turn Bay Length (ft) 190 390 460
Base Capacity (vph) 280 1626 2522 1105 915 2780
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.74 0.76 0.67 0.67 0.65 0.91

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
4: I-405 SB Ramps & Bolsa Chica AM Peak Hour

I-405 PA/ED 11/16/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 33 1171 32 2168 1623 912
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.76 1.00 0.91 0.91 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 3610 1770 5085 5085 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 3610 1770 5085 5085 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 36 1273 35 2357 1764 991
RTOR Reduction (vph) 0 7 0 0 0 0
Lane Group Flow (vph) 36 1266 35 2357 1764 991
Turn Type pm+ov Prot Free
Protected Phases 4 5 5 2 6
Permitted Phases 4 Free
Actuated Green, G (s) 6.6 48.0 41.4 105.4 60.0 120.0
Effective Green, g (s) 6.6 48.0 41.4 105.4 60.0 120.0
Actuated g/C Ratio 0.06 0.40 0.34 0.88 0.50 1.00
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 97 1564 611 4466 2543 1583
v/s Ratio Prot 0.02 c0.28 0.02 0.46 c0.35
v/s Ratio Perm 0.07 c0.63
v/c Ratio 0.37 0.81 0.06 0.53 0.69 0.63
Uniform Delay, d1 54.7 31.9 26.3 1.7 23.0 0.0
Progression Factor 1.00 1.00 1.00 1.00 0.74 1.00
Incremental Delay, d2 2.4 3.2 0.0 0.4 0.7 0.8
Delay (s) 57.1 35.1 26.3 2.1 17.6 0.8
Level of Service E D C A B A
Approach Delay (s) 35.7 2.5 11.6
Approach LOS D A B

Intersection Summary
HCM Average Control Delay 13.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 4.0
Intersection Capacity Utilization 65.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
4: I-405 SB Ramps & Bolsa Chica AM Peak Hour

I-405 PA/ED 11/16/2010
Albert Grover & Associates

Lane Group EBL EBR NBL NBT SBT SBR
Lane Group Flow (vph) 36 1273 35 2357 1764 991
v/c Ratio 0.27 0.84 0.06 0.51 0.68 0.63
Control Delay 55.7 36.0 27.2 2.5 17.7 0.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 55.7 36.0 27.2 2.5 17.7 0.8
Queue Length 50th (ft) 27 349 18 109 375 0
Queue Length 95th (ft) 58 410 44 228 423 m0
Internal Link Dist (ft) 658 510 1204
Turn Bay Length (ft) 460 475 200
Base Capacity (vph) 236 1521 611 4604 2613 1583
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.15 0.84 0.06 0.51 0.68 0.63

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
1: Garden Grove & I-405 NB Off-Ramp-SR-22 EB Ramps PM Peak Hour

I-405 PA/ED 11/16/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1024 376 0 0 278 87 963 219 70 130 0 335
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 0.95 1.00 0.97 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.96 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3433 1863 3539 1583 3433 1795 1770 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3433 1863 3539 1583 3433 1795 1770 1583
Peak-hour factor, PHF 0.96 0.96 0.96 0.92 0.92 0.92 0.97 0.97 0.97 0.94 0.94 0.94
Adj. Flow (vph) 1067 392 0 0 302 95 993 226 72 138 0 356
RTOR Reduction (vph) 0 0 0 0 0 83 0 10 0 0 0 10
Lane Group Flow (vph)1067 392 0 0 302 12 993 288 0 138 0 346
Turn Type Prot Perm Split Prot custom
Protected Phases 5 2 6 3 3 4 5
Permitted Phases 6 4
Actuated Green, G (s) 40.3 59.0 14.7 14.7 37.4 37.4 11.6 51.9
Effective Green, g (s) 40.3 59.0 14.7 14.7 37.4 37.4 11.6 51.9
Actuated g/C Ratio 0.34 0.49 0.12 0.12 0.31 0.31 0.10 0.43
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1153 916 434 194 1070 559 171 737
v/s Ratio Prot c0.31 0.21 c0.09 c0.29 0.16 c0.08 0.16
v/s Ratio Perm 0.01 0.06
v/c Ratio 0.93 0.43 0.70 0.06 0.93 0.52 0.81 0.47
Uniform Delay, d1 38.4 19.6 50.5 46.5 40.0 33.9 53.1 24.3
Progression Factor 0.95 0.94 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.0 0.7 8.9 0.6 13.4 0.8 23.5 0.5
Delay (s) 43.5 19.2 59.4 47.1 53.4 34.7 76.7 24.7
Level of Service D B E D D C E C
Approach Delay (s) 37.0 56.5 49.1 39.2
Approach LOS D E D D

Intersection Summary
HCM Average Control Delay 43.7 HCM Level of Service D
HCM Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 74.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
1: Garden Grove & I-405 NB Off-Ramp-SR-22 EB Ramps PM Peak Hour

I-405 PA/ED 11/16/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR NBL NBT SBL SBR
Lane Group Flow (vph)1067 392 302 95 993 298 138 356
v/c Ratio 0.93 0.43 0.70 0.34 0.93 0.52 0.81 0.48
Control Delay 44.8 19.8 60.5 13.4 55.1 36.0 85.5 23.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 44.8 19.8 60.5 13.4 55.1 36.0 85.5 23.2
Queue Length 50th (ft) 406 204 122 0 380 179 106 172
Queue Length 95th (ft)m#521 m264 #187 51 #503 269 #212 257
Internal Link Dist (ft) 714 422 278
Turn Bay Length (ft) 420 315
Base Capacity (vph) 1173 916 434 278 1087 578 177 756
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.91 0.43 0.70 0.34 0.91 0.52 0.78 0.47

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
2: Garden Grove & Bolsa Chica PM Peak Hour

I-405 PA/ED 11/16/2010
Albert Grover & Associates

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 176 1400 1676 879 521 2052
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.76 0.91 1.00 0.97 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3610 5085 1583 3433 3539
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3610 5085 1583 3433 3539
Peak-hour factor, PHF 0.96 0.96 0.85 0.85 0.87 0.87
Adj. Flow (vph) 183 1458 1972 1034 599 2359
RTOR Reduction (vph) 0 3 0 7 0 0
Lane Group Flow (vph) 183 1455 1972 1027 599 2359
Turn Type pm+ov pm+ov Prot
Protected Phases 8 1 2 8 1 6
Permitted Phases 8 2
Actuated Green, G (s) 26.3 53.0 55.0 81.3 26.7 85.7
Effective Green, g (s) 26.3 53.0 55.0 81.3 26.7 85.7
Actuated g/C Ratio 0.22 0.44 0.46 0.68 0.22 0.71
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 388 1715 2331 1125 764 2527
v/s Ratio Prot 0.10 0.19 0.39 c0.20 0.17 c0.67
v/s Ratio Perm 0.21 0.45
v/c Ratio 0.47 0.85 0.85 0.91 0.78 0.93
Uniform Delay, d1 40.8 29.9 28.8 16.4 43.9 14.7
Progression Factor 1.20 0.41 0.92 0.85 1.00 1.00
Incremental Delay, d2 0.5 2.5 3.4 9.6 5.3 7.9
Delay (s) 49.7 14.8 29.7 23.5 49.2 22.6
Level of Service D B C C D C
Approach Delay (s) 18.7 27.6 28.0
Approach LOS B C C

Intersection Summary
HCM Average Control Delay 25.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 4.0
Intersection Capacity Utilization 76.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
2: Garden Grove & Bolsa Chica PM Peak Hour

I-405 PA/ED 11/16/2010
Albert Grover & Associates

Lane Group WBL WBR NBT NBR SBL SBT
Lane Group Flow (vph) 183 1458 1972 1034 599 2359
v/c Ratio 0.47 0.85 0.85 0.91 0.78 0.93
Control Delay 50.9 14.8 30.3 23.8 52.8 24.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 50.9 14.8 30.3 23.8 52.8 24.3
Queue Length 50th (ft) 99 207 494 561 231 802
Queue Length 95th (ft)m133 m221 508 725 286 883
Internal Link Dist (ft) 714 1204 715
Turn Bay Length (ft) 190 390 460
Base Capacity (vph) 428 1718 2330 1167 764 2527
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.43 0.85 0.85 0.89 0.78 0.93

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
4: I-405 SB Ramps & Bolsa Chica PM Peak Hour

I-405 PA/ED 11/16/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 45 979 34 2510 1117 1111
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.76 1.00 0.91 0.91 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 3610 1770 5085 5085 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 3610 1770 5085 5085 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 49 1064 37 2728 1214 1208
RTOR Reduction (vph) 0 48 0 0 0 0
Lane Group Flow (vph) 49 1016 37 2728 1214 1208
Turn Type pm+ov Prot Free
Protected Phases 4 5 5 2 6
Permitted Phases 4 Free
Actuated Green, G (s) 8.4 41.9 33.5 103.6 66.1 120.0
Effective Green, g (s) 8.4 41.9 33.5 103.6 66.1 120.0
Actuated g/C Ratio 0.07 0.35 0.28 0.86 0.55 1.00
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 124 1381 494 4390 2801 1583
v/s Ratio Prot 0.03 0.21 0.02 0.54 0.24
v/s Ratio Perm 0.08 c0.76
v/c Ratio 0.40 0.74 0.07 0.62 0.43 0.76
Uniform Delay, d1 53.4 34.2 31.8 2.4 15.9 0.0
Progression Factor 1.00 1.00 1.00 1.00 0.50 1.00
Incremental Delay, d2 2.1 2.1 0.1 0.7 0.2 1.5
Delay (s) 55.4 36.3 31.9 3.1 8.2 1.5
Level of Service E D C A A A
Approach Delay (s) 37.1 3.5 4.9
Approach LOS D A A

Intersection Summary
HCM Average Control Delay 9.9 HCM Level of Service A
HCM Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 0.0
Intersection Capacity Utilization 58.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
4: I-405 SB Ramps & Bolsa Chica PM Peak Hour

I-405 PA/ED 11/16/2010
Albert Grover & Associates

Lane Group EBL EBR NBL NBT SBT SBR
Lane Group Flow (vph) 49 1064 37 2728 1214 1208
v/c Ratio 0.35 0.76 0.07 0.61 0.43 0.76
Control Delay 57.5 33.4 31.8 3.6 8.6 5.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 57.5 33.4 31.8 3.6 8.6 5.3
Queue Length 50th (ft) 37 285 21 161 105 50
Queue Length 95th (ft) 73 312 48 305 m176 m93
Internal Link Dist (ft) 658 510 1204
Turn Bay Length (ft) 460 475 200
Base Capacity (vph) 266 1432 509 4457 2834 1583
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.18 0.74 0.07 0.61 0.43 0.76

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 

Project Condition (2040) 
HCM Analysis & Queuing 

 
 

 
 
 
 
 
 

 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

AM Peak Hour 
 

 
 
 
 
 
 

 
 
 
 
 

 
 

 



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
1: Garden Grove & I-405 NB Off-Ramp-SR-22 EB Ramps AM Peak Hour

I-405 PA/ED 11/30/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1065 229 0 0 419 114 814 76 48 118 0 295
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 0.95 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.98 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 0.96 0.95 1.00
Satd. Flow (prot) 3433 1863 3539 1583 1681 1681 1770 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 0.96 0.95 1.00
Satd. Flow (perm) 3433 1863 3539 1583 1681 1681 1770 1583
Peak-hour factor, PHF 0.96 0.96 0.96 0.92 0.92 0.92 0.92 0.92 0.92 0.87 0.87 0.87
Adj. Flow (vph) 1109 239 0 0 455 124 885 83 52 136 0 339
RTOR Reduction (vph) 0 0 0 0 0 105 0 3 0 0 0 12
Lane Group Flow (vph)1109 239 0 0 455 19 513 504 0 136 0 327
Turn Type Prot Perm Split Prot custom
Protected Phases 5 2 6 3 3 4 5
Permitted Phases 6 4
Actuated Green, G (s) 39.0 61.0 18.0 18.0 37.0 37.0 10.0 49.0
Effective Green, g (s) 39.0 61.0 18.0 18.0 37.0 37.0 10.0 49.0
Actuated g/C Ratio 0.32 0.51 0.15 0.15 0.31 0.31 0.08 0.41
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1116 947 531 237 518 518 148 699
v/s Ratio Prot c0.32 0.13 c0.13 c0.31 0.30 c0.08 0.15
v/s Ratio Perm 0.01 0.05
v/c Ratio 0.99 0.25 0.86 0.08 0.99 0.97 0.92 0.47
Uniform Delay, d1 40.4 16.6 49.7 43.9 41.3 41.0 54.6 26.0
Progression Factor 1.02 1.32 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 21.0 0.5 16.2 0.6 36.9 32.3 49.9 0.5
Delay (s) 62.4 22.4 66.0 44.5 78.2 73.3 104.5 26.5
Level of Service E C E D E E F C
Approach Delay (s) 55.3 61.4 75.8 48.8
Approach LOS E E E D

Intersection Summary
HCM Average Control Delay 61.5 HCM Level of Service E
HCM Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 87.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
1: Garden Grove & I-405 NB Off-Ramp-SR-22 EB Ramps AM Peak Hour

I-405 PA/ED 11/30/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR NBL NBT SBL SBR
Lane Group Flow (vph)1109 239 455 124 513 507 136 339
v/c Ratio 0.99 0.25 0.86 0.36 0.99 0.97 0.92 0.48
Control Delay 62.8 22.7 66.3 11.0 79.1 74.1 110.1 24.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 62.8 22.7 66.3 11.0 79.1 74.1 110.1 24.9
Queue Length 50th (ft) 459 120 183 0 415 404 106 170
Queue Length 95th (ft)#593 m159 #268 55 #654 #642 #220 244
Internal Link Dist (ft) 714 422 278
Turn Bay Length (ft) 420 315
Base Capacity (vph) 1116 947 531 343 518 522 148 711
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.99 0.25 0.86 0.36 0.99 0.97 0.92 0.48

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
2: Garden Grove & Bolsa Chica AM Peak Hour

I-405 PA/ED 11/30/2010
Albert Grover & Associates

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 259 1269 1652 716 578 2558
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.88 0.91 1.00 0.97 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 2787 5085 1583 3433 3539
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 2787 5085 1583 3433 3539
Peak-hour factor, PHF 0.92 0.92 0.90 0.90 0.93 0.93
Adj. Flow (vph) 282 1379 1836 796 622 2751
RTOR Reduction (vph) 0 3 0 30 0 0
Lane Group Flow (vph) 282 1376 1836 766 622 2751
Turn Type pm+ov pm+ov Prot
Protected Phases 8 1 2 8 1 6
Permitted Phases 8 2
Actuated Green, G (s) 19.0 56.0 52.0 71.0 37.0 93.0
Effective Green, g (s) 19.0 56.0 52.0 71.0 37.0 93.0
Actuated g/C Ratio 0.16 0.47 0.43 0.59 0.31 0.78
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 280 1394 2204 989 1059 2743
v/s Ratio Prot 0.16 c0.30 0.36 0.12 0.18 c0.78
v/s Ratio Perm 0.19 0.36
v/c Ratio 1.01 0.99 0.83 0.77 0.59 1.00
Uniform Delay, d1 50.5 31.6 30.2 18.5 35.1 13.5
Progression Factor 0.68 0.44 1.00 1.00 1.00 1.00
Incremental Delay, d2 39.9 14.1 3.9 3.8 0.8 17.9
Delay (s) 74.1 28.0 34.0 22.3 35.9 31.4
Level of Service E C C C D C
Approach Delay (s) 35.8 30.5 32.2
Approach LOS D C C

Intersection Summary
HCM Average Control Delay 32.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.99
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 4.0
Intersection Capacity Utilization 91.7% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
2: Garden Grove & Bolsa Chica AM Peak Hour

I-405 PA/ED 11/30/2010
Albert Grover & Associates

Lane Group WBL WBR NBT NBR SBL SBT
Lane Group Flow (vph) 282 1379 1836 796 622 2751
v/c Ratio 1.01 0.99 0.83 0.78 0.59 1.00
Control Delay 76.5 29.2 34.4 21.6 37.8 32.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 76.5 29.2 34.4 21.6 37.8 32.1
Queue Length 50th (ft)~213 306 453 387 209 ~964
Queue Length 95th (ft)m#284m#690 520 579 270 #1298
Internal Link Dist (ft) 714 452 715
Turn Bay Length (ft) 190 390 270
Base Capacity (vph) 280 1396 2204 1017 1059 2743
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 1.01 0.99 0.83 0.78 0.59 1.00

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
1: Garden Grove & I-405 NB Off-Ramp-SR-22 EB Ramps PM Peak Hour

I-405 PA/ED 11/30/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1071 493 0 0 368 90 997 230 70 134 0 443
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 0.95 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.98 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 0.97 0.95 1.00
Satd. Flow (prot) 3433 1863 3539 1583 1681 1695 1770 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 0.97 0.95 1.00
Satd. Flow (perm) 3433 1863 3539 1583 1681 1695 1770 1583
Peak-hour factor, PHF 0.96 0.96 0.96 0.92 0.92 0.92 0.97 0.97 0.97 0.94 0.94 0.94
Adj. Flow (vph) 1116 514 0 0 400 98 1028 237 72 143 0 471
RTOR Reduction (vph) 0 0 0 0 0 86 0 4 0 0 0 14
Lane Group Flow (vph)1116 514 0 0 400 12 668 665 0 143 0 457
Turn Type Prot Perm Split Prot custom
Protected Phases 5 2 6 3 3 4 5
Permitted Phases 6 4
Actuated Green, G (s) 36.0 55.0 15.0 15.0 44.0 44.0 9.0 45.0
Effective Green, g (s) 36.0 55.0 15.0 15.0 44.0 44.0 9.0 45.0
Actuated g/C Ratio 0.30 0.46 0.12 0.12 0.37 0.37 0.08 0.38
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1030 854 442 198 616 622 133 646
v/s Ratio Prot c0.33 0.28 c0.11 c0.40 0.39 c0.08 0.21
v/s Ratio Perm 0.01 0.08
v/c Ratio 1.08 0.60 0.90 0.06 1.08 1.07 1.08 0.71
Uniform Delay, d1 42.0 24.3 51.8 46.3 38.0 38.0 55.5 31.9
Progression Factor 0.81 0.87 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 43.4 0.9 24.6 0.6 61.3 56.1 99.6 3.5
Delay (s) 77.3 22.0 76.4 46.9 99.3 94.1 155.1 35.5
Level of Service E C E D F F F D
Approach Delay (s) 59.9 70.6 96.7 63.3
Approach LOS E E F E

Intersection Summary
HCM Average Control Delay 73.8 HCM Level of Service E
HCM Volume to Capacity ratio 1.06
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 97.3% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
1: Garden Grove & I-405 NB Off-Ramp-SR-22 EB Ramps PM Peak Hour

I-405 PA/ED 11/30/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR NBL NBT SBL SBR
Lane Group Flow (vph)1116 514 400 98 668 669 143 471
v/c Ratio 1.08 0.60 0.90 0.35 1.08 1.07 1.08 0.71
Control Delay 76.9 22.5 76.7 12.9 98.1 92.6 151.8 35.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 76.9 22.5 76.7 12.9 98.1 92.6 151.8 35.5
Queue Length 50th (ft)~489 231 163 0 ~610 ~602 ~124 287
Queue Length 95th (ft)m#528 m242 #255 50 #852 #849 #257 419
Internal Link Dist (ft) 714 422 278
Turn Bay Length (ft) 420 315
Base Capacity (vph) 1030 854 442 284 616 626 133 659
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.08 0.60 0.90 0.35 1.08 1.07 1.08 0.71

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
2: Garden Grove & Bolsa Chica PM Peak Hour

I-405 PA/ED 11/30/2010
Albert Grover & Associates

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 269 1539 1896 972 592 2288
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.88 0.91 1.00 0.97 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 2787 5085 1583 3433 3539
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 2787 5085 1583 3433 3539
Peak-hour factor, PHF 0.96 0.96 0.85 0.85 0.87 0.87
Adj. Flow (vph) 280 1603 2231 1144 680 2630
RTOR Reduction (vph) 0 1 0 6 0 0
Lane Group Flow (vph) 280 1602 2231 1138 680 2630
Turn Type pm+ov pm+ov Prot
Protected Phases 8 1 2 8 1 6
Permitted Phases 8 2
Actuated Green, G (s) 30.0 57.0 51.0 81.0 27.0 82.0
Effective Green, g (s) 30.0 57.0 51.0 81.0 27.0 82.0
Actuated g/C Ratio 0.25 0.48 0.42 0.68 0.22 0.68
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 443 1417 2161 1121 772 2418
v/s Ratio Prot 0.16 c0.25 0.44 0.25 0.20 c0.74
v/s Ratio Perm 0.32 0.47
v/c Ratio 0.63 1.13 1.03 1.02 0.88 1.09
Uniform Delay, d1 40.1 31.5 34.5 19.5 44.9 19.0
Progression Factor 0.71 0.90 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.9 62.2 28.3 30.7 11.5 47.2
Delay (s) 29.4 90.6 62.8 50.2 56.4 66.2
Level of Service C F E D E E
Approach Delay (s) 81.5 58.5 64.2
Approach LOS F E E

Intersection Summary
HCM Average Control Delay 65.8 HCM Level of Service E
HCM Volume to Capacity ratio 1.10
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 4.0
Intersection Capacity Utilization 97.1% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
2: Garden Grove & Bolsa Chica PM Peak Hour

I-405 PA/ED 11/30/2010
Albert Grover & Associates

Lane Group WBL WBR NBT NBR SBL SBT
Lane Group Flow (vph) 280 1603 2231 1144 680 2630
v/c Ratio 0.63 1.13 1.03 1.02 0.88 1.09
Control Delay 31.2 89.4 62.6 49.1 59.1 67.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.2 89.4 62.6 49.1 59.1 67.7
Queue Length 50th (ft) 170 ~826 ~679 ~870 263 ~1205
Queue Length 95th (ft)m187m#840 #695 #1076 #340 #1256
Internal Link Dist (ft) 714 452 715
Turn Bay Length (ft) 190 390 270
Base Capacity (vph) 443 1417 2161 1127 772 2418
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.63 1.13 1.03 1.02 0.88 1.09

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
1: Garden Grove & I-405 NB Off-Ramp-SR-22 EB Ramps AM Peak Hour

I-405 PA/ED 11/16/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1065 229 0 0 419 114 814 76 48 118 0 241
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 0.95 1.00 0.97 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.94 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3433 1863 3539 1583 3433 1755 1770 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3433 1863 3539 1583 3433 1755 1770 1583
Peak-hour factor, PHF 0.96 0.96 0.96 0.92 0.92 0.92 0.92 0.92 0.92 0.87 0.87 0.87
Adj. Flow (vph) 1109 239 0 0 455 124 885 83 52 136 0 277
RTOR Reduction (vph) 0 0 0 0 0 104 0 19 0 0 0 9
Lane Group Flow (vph)1109 239 0 0 455 20 885 116 0 136 0 268
Turn Type Prot Perm Split Prot custom
Protected Phases 5 2 6 3 3 4 5
Permitted Phases 6 4
Actuated Green, G (s) 40.7 64.4 19.7 19.7 32.7 32.7 10.9 51.6
Effective Green, g (s) 40.7 64.4 19.7 19.7 32.7 32.7 10.9 51.6
Actuated g/C Ratio 0.34 0.54 0.16 0.16 0.27 0.27 0.09 0.43
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1164 1000 581 260 935 478 161 733
v/s Ratio Prot c0.32 0.13 c0.13 c0.26 0.07 c0.08 0.12
v/s Ratio Perm 0.01 0.05
v/c Ratio 0.95 0.24 0.78 0.08 0.95 0.24 0.84 0.37
Uniform Delay, d1 38.7 14.8 48.1 42.5 42.8 34.0 53.7 23.1
Progression Factor 0.89 0.96 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 12.5 0.4 10.1 0.6 17.7 0.3 31.3 0.3
Delay (s) 47.0 14.6 58.2 43.1 60.5 34.3 85.0 23.4
Level of Service D B E D E C F C
Approach Delay (s) 41.3 55.0 57.1 43.7
Approach LOS D D E D

Intersection Summary
HCM Average Control Delay 48.7 HCM Level of Service D
HCM Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 75.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
1: Garden Grove & I-405 NB Off-Ramp-SR-22 EB Ramps AM Peak Hour

I-405 PA/ED 11/16/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR NBL NBT SBL SBR
Lane Group Flow (vph)1109 239 455 124 885 135 136 277
v/c Ratio 0.95 0.24 0.78 0.34 0.95 0.27 0.84 0.37
Control Delay 48.4 14.9 58.8 10.4 62.0 29.1 93.7 21.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 48.4 14.9 58.8 10.4 62.0 29.1 93.7 21.3
Queue Length 50th (ft) 419 110 181 0 345 65 105 127
Queue Length 95th (ft)#569 m166 #256 54 #470 121 #208 186
Internal Link Dist (ft) 714 422 278
Turn Bay Length (ft) 420 315
Base Capacity (vph) 1173 1000 581 364 944 501 162 746
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.95 0.24 0.78 0.34 0.94 0.27 0.84 0.37

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
2: Garden Grove & Bolsa Chica AM Peak Hour

I-405 PA/ED 11/16/2010
Albert Grover & Associates

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 207 1267 1652 716 578 2558
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.76 0.91 1.00 0.97 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3610 5085 1583 3433 3539
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3610 5085 1583 3433 3539
Peak-hour factor, PHF 0.92 0.92 0.90 0.90 0.93 0.93
Adj. Flow (vph) 225 1377 1836 796 622 2751
RTOR Reduction (vph) 0 8 0 20 0 0
Lane Group Flow (vph) 225 1369 1836 776 622 2751
Turn Type pm+ov pm+ov Prot
Protected Phases 8 1 2 8 1 6
Permitted Phases 8 2
Actuated Green, G (s) 16.9 49.3 58.7 75.6 32.4 95.1
Effective Green, g (s) 16.9 49.3 58.7 75.6 32.4 95.1
Actuated g/C Ratio 0.14 0.41 0.49 0.63 0.27 0.79
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 249 1603 2487 1050 927 2805
v/s Ratio Prot 0.13 c0.23 0.36 0.10 0.18 c0.78
v/s Ratio Perm 0.15 0.39
v/c Ratio 0.90 0.85 0.74 0.74 0.67 0.98
Uniform Delay, d1 50.7 32.1 24.5 15.4 39.0 11.6
Progression Factor 1.17 0.37 0.90 0.84 1.00 1.00
Incremental Delay, d2 21.9 2.8 1.7 2.3 1.9 13.0
Delay (s) 81.3 14.5 23.8 15.2 41.0 24.6
Level of Service F B C B D C
Approach Delay (s) 23.9 21.2 27.7
Approach LOS C C C

Intersection Summary
HCM Average Control Delay 24.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 88.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
2: Garden Grove & Bolsa Chica AM Peak Hour

I-405 PA/ED 11/16/2010
Albert Grover & Associates

Lane Group WBL WBR NBT NBR SBL SBT
Lane Group Flow (vph) 225 1377 1836 796 622 2751
v/c Ratio 0.90 0.85 0.74 0.75 0.67 0.98
Control Delay 83.5 14.6 24.1 15.1 43.2 25.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 83.5 14.6 24.1 15.1 43.2 25.6
Queue Length 50th (ft) 165 220 414 373 220 860
Queue Length 95th (ft)m#225 m93 427 163 284 #1273
Internal Link Dist (ft) 714 1204 715
Turn Bay Length (ft) 190 230 390 460
Base Capacity (vph) 251 1630 2488 1069 944 2804
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.90 0.84 0.74 0.74 0.66 0.98

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
4: I-405 SB Ramps & Bolsa Chica AM Peak Hour

I-405 PA/ED 11/16/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 54 1394 52 2314 1743 1022
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.76 1.00 0.91 0.91 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 3610 1770 5085 5085 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 3610 1770 5085 5085 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 59 1515 57 2515 1895 1111
RTOR Reduction (vph) 0 3 0 0 0 0
Lane Group Flow (vph) 59 1512 57 2515 1895 1111
Turn Type pm+ov Prot Free
Protected Phases 4 5 5 2 6
Permitted Phases 4 Free
Actuated Green, G (s) 8.8 53.0 44.2 103.2 55.0 120.0
Effective Green, g (s) 8.8 53.0 44.2 103.2 55.0 120.0
Actuated g/C Ratio 0.07 0.44 0.37 0.86 0.46 1.00
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 130 1715 652 4373 2331 1583
v/s Ratio Prot 0.03 c0.32 0.03 0.49 c0.37
v/s Ratio Perm 0.09 0.70
v/c Ratio 0.45 0.88 0.09 0.58 0.81 0.70
Uniform Delay, d1 53.3 30.6 24.7 2.3 28.1 0.0
Progression Factor 1.00 1.00 1.00 1.00 0.77 1.00
Incremental Delay, d2 2.5 5.7 0.1 0.6 1.0 0.8
Delay (s) 55.8 36.3 24.8 2.9 22.6 0.8
Level of Service E D C A C A
Approach Delay (s) 37.1 3.4 14.6
Approach LOS D A B

Intersection Summary
HCM Average Control Delay 15.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 72.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
4: I-405 SB Ramps & Bolsa Chica AM Peak Hour

I-405 PA/ED 11/16/2010
Albert Grover & Associates

Lane Group EBL EBR NBL NBT SBT SBR
Lane Group Flow (vph) 59 1515 57 2515 1895 1111
v/c Ratio 0.40 0.89 0.09 0.57 0.80 0.70
Control Delay 58.8 36.7 26.3 3.3 22.9 0.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 58.8 36.7 26.3 3.3 22.9 0.8
Queue Length 50th (ft) 44 435 28 145 445 0
Queue Length 95th (ft) 84 524 63 257 m455 m0
Internal Link Dist (ft) 658 510 1204
Turn Bay Length (ft) 460 475 200
Base Capacity (vph) 236 1696 653 4440 2362 1583
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.25 0.89 0.09 0.57 0.80 0.70

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
1: Garden Grove & I-405 NB Off-Ramp-SR-22 EB Ramps PM Peak Hour

I-405 PA/ED 11/16/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1071 493 0 0 368 90 997 230 70 134 0 369
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 0.95 1.00 0.97 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.97 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3433 1863 3539 1583 3433 1798 1770 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3433 1863 3539 1583 3433 1798 1770 1583
Peak-hour factor, PHF 0.96 0.96 0.96 0.92 0.92 0.92 0.97 0.97 0.97 0.94 0.94 0.94
Adj. Flow (vph) 1116 514 0 0 400 98 1028 237 72 143 0 393
RTOR Reduction (vph) 0 0 0 0 0 87 0 9 0 0 0 9
Lane Group Flow (vph)1116 514 0 0 400 11 1028 300 0 143 0 384
Turn Type Prot Perm Split Prot custom
Protected Phases 5 2 6 3 3 4 5
Permitted Phases 6 4
Actuated Green, G (s) 40.0 58.0 14.0 14.0 40.0 40.0 10.0 50.0
Effective Green, g (s) 40.0 58.0 14.0 14.0 40.0 40.0 10.0 50.0
Actuated g/C Ratio 0.33 0.48 0.12 0.12 0.33 0.33 0.08 0.42
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1144 900 413 185 1144 599 148 712
v/s Ratio Prot c0.33 0.28 c0.11 c0.30 0.17 c0.08 0.18
v/s Ratio Perm 0.01 0.06
v/c Ratio 0.98 0.57 0.97 0.06 0.90 0.50 0.97 0.54
Uniform Delay, d1 39.5 22.1 52.8 47.2 38.1 32.0 54.8 26.3
Progression Factor 0.93 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.0 0.6 37.1 0.6 11.2 3.0 63.2 0.8
Delay (s) 44.6 21.6 89.9 47.8 49.3 35.0 118.0 27.1
Level of Service D C F D D C F C
Approach Delay (s) 37.3 81.6 46.0 51.4
Approach LOS D F D D

Intersection Summary
HCM Average Control Delay 47.6 HCM Level of Service D
HCM Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 79.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
1: Garden Grove & I-405 NB Off-Ramp-SR-22 EB Ramps PM Peak Hour

I-405 PA/ED 11/16/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR NBL NBT SBL SBR
Lane Group Flow (vph)1116 514 400 98 1028 309 143 393
v/c Ratio 0.98 0.57 0.97 0.36 0.90 0.51 0.97 0.55
Control Delay 45.4 22.1 90.1 13.5 49.7 34.1 120.8 26.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 45.4 22.1 90.1 13.5 49.7 34.1 120.8 26.6
Queue Length 50th (ft) 445 302 164 0 388 183 112 209
Queue Length 95th (ft)m450 m309 #267 51 #509 272 #245 308
Internal Link Dist (ft) 714 422 278
Turn Bay Length (ft) 420 315
Base Capacity (vph) 1144 900 413 271 1144 609 148 721
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.98 0.57 0.97 0.36 0.90 0.51 0.97 0.55

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
2: Garden Grove & Bolsa Chica PM Peak Hour

I-405 PA/ED 11/16/2010
Albert Grover & Associates

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 214 1520 1915 972 592 2288
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.76 0.91 1.00 0.97 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3610 5085 1583 3433 3539
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3610 5085 1583 3433 3539
Peak-hour factor, PHF 0.96 0.96 0.85 0.85 0.87 0.87
Adj. Flow (vph) 223 1583 2253 1144 680 2630
RTOR Reduction (vph) 0 2 0 2 0 0
Lane Group Flow (vph) 223 1581 2253 1142 680 2630
Turn Type pm+ov pm+ov Prot
Protected Phases 8 1 2 8 1 6
Permitted Phases 8 2
Actuated Green, G (s) 29.0 52.0 56.0 85.0 23.0 83.0
Effective Green, g (s) 29.0 52.0 56.0 85.0 23.0 83.0
Actuated g/C Ratio 0.24 0.43 0.47 0.71 0.19 0.69
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 428 1685 2373 1174 658 2448
v/s Ratio Prot 0.13 0.18 0.44 c0.23 0.20 c0.74
v/s Ratio Perm 0.26 0.49
v/c Ratio 0.52 0.94 0.95 0.97 1.03 1.07
Uniform Delay, d1 39.5 32.5 30.6 16.4 48.5 18.5
Progression Factor 1.07 0.48 0.89 0.81 1.00 1.00
Incremental Delay, d2 0.6 6.1 8.1 16.9 44.0 41.9
Delay (s) 42.9 21.6 35.5 30.1 92.5 60.4
Level of Service D C D C F E
Approach Delay (s) 24.2 33.7 67.0
Approach LOS C C E

Intersection Summary
HCM Average Control Delay 44.6 HCM Level of Service D
HCM Volume to Capacity ratio 1.03
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 4.0
Intersection Capacity Utilization 83.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
2: Garden Grove & Bolsa Chica PM Peak Hour

I-405 PA/ED 11/16/2010
Albert Grover & Associates

Lane Group WBL WBR NBT NBR SBL SBT
Lane Group Flow (vph) 223 1583 2253 1144 680 2630
v/c Ratio 0.52 0.94 0.95 0.97 1.03 1.07
Control Delay 45.3 22.2 35.9 30.6 91.4 61.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 45.3 22.2 35.9 30.6 91.4 61.9
Queue Length 50th (ft) 125 253 600 731 ~291 ~1192
Queue Length 95th (ft)m159m#474 548 #1039 #388 #1243
Internal Link Dist (ft) 714 1204 715
Turn Bay Length (ft) 190 230 390 460
Base Capacity (vph) 428 1686 2373 1176 658 2448
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.52 0.94 0.95 0.97 1.03 1.07

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
4: I-405 SB Ramps & Bolsa Chica PM Peak Hour

I-405 PA/ED 11/16/2010
Albert Grover & Associates

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 74 1169 55 2813 1269 1233
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.76 1.00 0.91 0.91 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 3610 1770 5085 5085 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 3610 1770 5085 5085 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 80 1271 60 3058 1379 1340
RTOR Reduction (vph) 0 20 0 0 0 0
Lane Group Flow (vph) 80 1251 60 3058 1379 1340
Turn Type pm+ov Prot Free
Protected Phases 4 5 5 2 6
Permitted Phases 4 Free
Actuated Green, G (s) 9.7 49.8 40.1 102.3 58.2 120.0
Effective Green, g (s) 9.7 49.8 40.1 102.3 58.2 120.0
Actuated g/C Ratio 0.08 0.42 0.33 0.85 0.49 1.00
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 143 1618 591 4335 2466 1583
v/s Ratio Prot 0.05 0.26 0.03 0.60 0.27
v/s Ratio Perm 0.09 c0.85
v/c Ratio 0.56 0.77 0.10 0.71 0.56 0.85
Uniform Delay, d1 53.1 30.2 27.5 3.3 21.8 0.0
Progression Factor 1.00 1.00 1.00 1.00 0.54 1.00
Incremental Delay, d2 4.7 2.4 0.1 1.0 0.1 0.6
Delay (s) 57.8 32.6 27.6 4.3 11.8 0.6
Level of Service E C C A B A
Approach Delay (s) 34.1 4.7 6.3
Approach LOS C A A

Intersection Summary
HCM Average Control Delay 10.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 0.0
Intersection Capacity Utilization 65.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
4: I-405 SB Ramps & Bolsa Chica PM Peak Hour

I-405 PA/ED 11/16/2010
Albert Grover & Associates

Lane Group EBL EBR NBL NBT SBT SBR
Lane Group Flow (vph) 80 1271 60 3058 1379 1340
v/c Ratio 0.49 0.79 0.10 0.69 0.55 0.85
Control Delay 61.3 31.4 28.1 4.9 12.1 7.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 61.3 31.4 28.1 4.9 12.1 7.2
Queue Length 50th (ft) 60 336 32 250 204 125
Queue Length 95th (ft) 108 387 65 395 m208 m61
Internal Link Dist (ft) 658 510 1204
Turn Bay Length (ft) 460 475 200
Base Capacity (vph) 236 1614 592 4404 2501 1583
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.34 0.79 0.10 0.69 0.55 0.85

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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I‐405 PA/ED ‐ Year 2040 No Build Condition 
Bolsa Chica Road at I‐405 SB On‐Ramp (for SB Bolsa Chica Road)

Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 90 155 129 129 142 167 103 129 129 116

Discharge @ 900 vph/lane 90 90 90 90 90 90 90 90 90 90
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PM PEAK HOUR
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Discharge @ 800 vph/lane
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Discharge @ 900 vph/lane 90 90 90 90 90 90 90 90 90 90

Max Queue (veh) 0 65 104 143 195 272 285 324 363 389

Discharge @ 850 vph/lane 85 85 85 85 85 85 85 85 85 85

Max Queue (veh) 5 75 119 163 220 302 320 364 408 439

Discharge @ 800 vph/lane 80 80 80 80 80 80 80 80 80 80

Max Queue (veh) 10 85 134 183 245 332 355 404 453 489

1288 1Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



I‐405 PA/ED ‐ Year 2040 Project Condition 
Bolsa Chica Road at I‐405 SB On‐Ramp

Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 45 77 64 64 71 84 52 64 64 58

Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75
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Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75

Max Queue (veh) 0 2 0 0 0 9 0 0 0 0

Discharge @ 650 vph/lane 65 65 65 65 65 65 65 65 65 65

Max Queue (veh) 0 12 11 10 16 35 22 21 20 13

Discharge @ 550 vph/lane 55 55 55 55 55 55 55 55 55 55

Max Queue (veh) 0 22 31 40 56 85 82 91 100 103

1288 2Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



I‐405 PA/ED ‐ Year 2040 No Build Condition 
Valley View Street at SR‐22 WB/I‐405 NB On‐Ramp (for SB Valley View Street)

Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 43 52 43 57 38 52 43 52 38 57

Discharge @ 900 vph/lane 90 90 90 90 90 90 90 90 90 90
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Discharge @ 900 vph/lane 90 90 90 90 90 90 90 90 90 90

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 700 vph/lane 70 70 70 70 70 70 70 70 70 70

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 500 vph/lane 50 50 50 50 50 50 50 50 50 50

Max Queue (veh) 0 2 0 7 0 2 0 2 0 7

477 1Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



I‐405 PA/ED ‐ Year 2040 Project Condition 
Valley View Street at SR‐22 WB/I‐405 NB On‐Ramp (for SB Valley View Street)

Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 43 52 43 57 38 52 43 52 38 57

Discharge @ 900 vph/lane 90 90 90 90 90 90 90 90 90 90
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Discharge @ 900 vph/lane

Discharge @ 700 vph/lane
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Discharge @ 900 vph/lane 90 90 90 90 90 90 90 90 90 90

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 700 vph/lane 70 70 70 70 70 70 70 70 70 70

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 500 vph/lane 50 50 50 50 50 50 50 50 50 50

Max Queue (veh) 0 2 0 7 0 2 0 2 0 7

477 1Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



I‐405 PA/ED ‐ Year 2040 No Build Condition 
Valley View Street at SR‐22 WB/I‐405 NB On‐Ramp (for NB Valley View Street)

Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 95 105 95 95 95 95 86 95 95 95

Discharge @ 900 vph/lane 90 90 90 90 90 90 90 90 90 90
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Discharge @ 900 vph/lane

Discharge @ 850 vph/lane
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Discharge @ 900 vph/lane 90 90 90 90 90 90 90 90 90 90

Max Queue (veh) 5 20 25 30 35 40 36 41 46 51

Discharge @ 850 vph/lane 85 85 85 85 85 85 85 85 85 85

Max Queue (veh) 10 30 40 50 60 70 71 81 91 101

Discharge @ 800 vph/lane 80 80 80 80 80 80 80 80 80 80

Max Queue (veh) 15 40 55 70 85 100 106 121 136 151

953 1Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



I‐405 PA/ED ‐ Year 2040 Project Condition 
Valley View Street at SR‐22 WB/I‐405 NB On‐Ramp (for NB Valley View Street)

Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 95 105 95 95 95 95 86 95 95 95

Discharge @ 900 vph/lane 90 90 90 90 90 90 90 90 90 90
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Time (Minutes)

PM PEAK HOUR

Arrival Rate

Discharge @ 900 vph/lane

Discharge @ 850 vph/lane

Discharge @ 800 vph/lane

R
am
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Discharge @ 900 vph/lane 90 90 90 90 90 90 90 90 90 90

Max Queue (veh) 5 20 25 30 35 40 36 41 46 51

Discharge @ 850 vph/lane 85 85 85 85 85 85 85 85 85 85

Max Queue (veh) 10 30 40 50 60 70 71 81 91 101

Discharge @ 800 vph/lane 80 80 80 80 80 80 80 80 80 80

Max Queue (veh) 15 40 55 70 85 100 106 121 136 151

953 1Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Traffic Signal Warrant Worksheets 
 
 
 
 

 
 
 
 

 
 
 
 
 

 



Signal Warrant - Project Conditions (2020)
Bolsa Chica Road at I-405 SB Ramps

Study Name : Bolsa Chica SB Off-Ramp 2020Signal Warrants - Summary

Major Street Approaches Minor Street Approaches

Northbound:   Bolsa Chica Rd
Number of Lanes: 2
Approach Speed: 0
Total Approach Volume: 4,744

Eastbound:   I-405 SB Ramps
Number of Lanes: 2

Total Approach Volume: 2,228

Southbound:   Bolsa Chica Rd
Number of Lanes: 2
Approach Speed: 0
Total Approach Volume: 4,763

Westbound:   
Number of Lanes: 2

Total Approach Volume: 0

Warrant Summary (Urban values apply.)

 Warrant 1 - Eight Hour Vehicular Volumes  ............................................................................................ Not Evaluated

 Warrant 1A - Minimum Vehicular Volume  ......................................................................................... Not Evaluated

 Warrant 1B - Interruption of Continuous Traffic  .............................................................................. Not Evaluated

 Warrant 1 A&B - Combination of Warrants  ...................................................................................... Not Evaluated

 Warrant 2 - Four Hour Volumes  .............................................................................................................. Not Evaluated

 Warrant 3 - Peak Hour  ............................................................................................................................. Satisfied

 Warrant 3A - Peak Hour Delay  ........................................................................................................... Satisfied
Number of hours (8) volumes exceed minimum >= required (1). Delay data not evaluated.

 Warrant 3B - Peak Hour Volumes  ...................................................................................................... Satisfied
Volumes exceed minimums for at least one hour.

 Warrant 4 - Pedestrian Volumes  ............................................................................................................. Not Evaluated

 Warrant 5 - School Crossing  ................................................................................................................... Not Evaluated

 Warrant 6 - Coordinated Signal System  ................................................................................................. Not Satisfied
No adjacent coordinated signals are present

 Warrant 7 - Crash Experience  ................................................................................................................. Not Evaluated

 Warrant 8 - Roadway Network  ................................................................................................................ Not Evaluated



Signal Warrant - Project Conditions (2020)
Bolsa Chica Road at I-405 SB Ramps

Study Name : Bolsa Chica SB Off-Ramp 2020Signal Warrants - Summary
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Peak Hour Warrant
Four Hour Warrant

[Urban,  2+ major lanes and 2+ minor lanes curves used]

716

Analysis of 8-Hour Volume Warrants:

Hour Major Higher Minor War-1A War-1B War-1A&B
Begin Total Vol Dir Major Crit Minor Crit Meets? Major Crit Minor Crit Meets? Major Crit Minor Crit Meets?
00:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
01:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
02:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
03:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
04:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
05:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
06:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
07:00 4,735 1,204 EB 600-Yes 200-Yes Both 900-Yes 100-Yes Both 720-Yes 160-Yes Both
08:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
09:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
10:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
11:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
12:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
13:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
14:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
15:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
16:00 4,772 1,024 EB 600-Yes 200-Yes Both 900-Yes 100-Yes Both 720-Yes 160-Yes Both
17:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
18:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
19:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
20:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
21:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
22:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---
23:00 0 0 EB 600-No 200-No --- 900-No 100-No --- 720-No 160-No ---



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Seal Beach Blvd Interchange  
Intersection Level of Service Analysis Worksheets 

 
 
 
 
 
 
 

 
 

A 
P 
P 
E 
N 
D 
I 
X 
 

P 
 



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

PM Peak Hour

Existing Condition (Year 2009) Arterial Interchange Analysis and Levels of Service

North/South Street
Agency(s)ID

Location

Traffic Control/

Comments
East/West Street

No. of 

Lanes

AM Peak Hour

Seal Beach Boulevard Interchange

1 I‐405 NB Ramps Seal Beach Blvd Existing Traffic Signal Caltrans, Seal Beach ‐‐ ‐‐ ‐‐ 0.88 36.0 D ‐‐ ‐‐ 0.92 37.8 D

2 I‐405 SB Ramps Seal Beach Blvd Existing Traffic Signal Caltrans, Seal Beach ‐‐ ‐‐ ‐‐ 0.95 46.4 D ‐‐ ‐‐ 1.01 55.2 F*

3 Old Ranch Pkwy SR‐22 WB On‐Ramp Unsignalized On‐Ramp Caltrans, Seal Beach 1 1500 456 0.30 ‐‐ ‐‐ 1500 336 0.22 ‐‐ ‐‐

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

3.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

Albert Grover and Associates  12/15/2010



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

No Build Condition (Year 2020) Arterial Interchange Analysis and Levels of Service

PM Peak Hour

East/West Street North/South Street
ID

Location

Traffic Control/

Comments
Agency(s)

No. of 

Lanes

AM Peak Hour

Seal Beach Boulevard Interchange

1 I‐405 NB Ramps Seal Beach Blvd Existing Traffic Signal Caltrans, Seal Beach ‐‐ ‐‐ ‐‐ 0.74 27.6 C ‐‐ ‐‐ 0.88 33.3 C

2 I‐405 SB Ramps Seal Beach Blvd Existing Traffic Signal Caltrans, Seal Beach ‐‐ ‐‐ ‐‐ 1.04 57.1 F* ‐‐ ‐‐ 1.12 63.1 F*

3 Old Ranch Pkwy SR‐22 WB On‐Ramp Unsignalized On‐Ramp Caltrans, Seal Beach 1 1500 487 0.32 ‐‐ ‐‐ 1500 359 0.24 ‐‐ ‐‐

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

3.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

Albert Grover and Associates  12/15/2010



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

Project Condition (Year 2020) Arterial Interchange Analysis and Levels of Service

ID

Location

Traffic Control/

Comments
Agency(s)

No. of 

Lanes

AM Peak Hour PM Peak Hour

East/West Street North/South Street

Seal Beach Boulevard Interchange

1 I‐405 NB Ramps Seal Beach Blvd Existing Traffic Signal Caltrans, Seal Beach ‐‐ ‐‐ ‐‐ 0.74 27.5 C ‐‐ ‐‐ 0.93 34.7 C

2 I‐405 SB Ramps Seal Beach Blvd Existing Traffic Signal Caltrans, Seal Beach ‐‐ ‐‐ ‐‐ 1.04 55.9 F* ‐‐ ‐‐ 1.12 62.6 F*

3 Old Ranch Pkwy SR‐22 WB On‐Ramp Unsignalized On‐Ramp Caltrans, Seal Beach 1 1500 487 0.32 ‐‐ ‐‐ 1500 359 0.24 ‐‐ ‐‐

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

3.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

Albert Grover and Associates  12/15/2010



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

AM Peak Hour PM Peak Hour

Project Condition ‐ with Improvements (Year 2020) Arterial Interchange Analysis and Levels of Service

North/South Street
Agency(s)ID

Location

Traffic Control/

Comments
East/West Street

No. of 

Lanes

Seal Beach Boulevard Interchange

1 I‐405 NB Ramps Seal Beach Blvd Existing Traffic Signal Caltrans, Seal Beach ‐‐ ‐‐ ‐‐ 0.61 22.2 C ‐‐ ‐‐ 0.67 26.0 C

2 I‐405 SB Ramps Seal Beach Blvd Existing Traffic Signal Caltrans, Seal Beach ‐‐ ‐‐ ‐‐ 0.80 33.6 C ‐‐ ‐‐ 0.94 41.0 D

3 Old Ranch Pkwy SR‐22 WB On‐Ramp Unsignalized On‐Ramp Caltrans, Seal Beach 1 1500 487 0.32 ‐‐ ‐‐ 1500 359 0.24 ‐‐ ‐‐

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

Albert Grover and Associates  12/15/2010



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

No Build Condition (Year 2040) Arterial Interchange Analysis and Levels of Service

PM Peak Hour

East/West Street North/South Street
ID

Location

Traffic Control/

Comments
Agency(s)

No. of 

Lanes

AM Peak Hour

Seal Beach Boulevard Interchange

1 I‐405 NB Ramps Seal Beach Blvd Existing Traffic Signal Caltrans, Seal Beach ‐‐ ‐‐ ‐‐ 0.82 31.6 C ‐‐ ‐‐ 0.93 40.8 D

2 I‐405 SB Ramps Seal Beach Blvd Existing Traffic Signal Caltrans, Seal Beach ‐‐ ‐‐ ‐‐ 1.10 66.5 F* ‐‐ ‐‐ 1.21 81.0 F

3 Old Ranch Pkwy SR‐22 WB On‐Ramp Unsignalized On‐Ramp Caltrans, Seal Beach 1 1500 507 0.34 ‐‐ ‐‐ 1500 374 0.25 ‐‐ ‐‐

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

3.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

Albert Grover and Associates  12/15/2010



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

Project Condition (Year 2040) Arterial Interchange Analysis and Levels of Service

ID

Location

Traffic Control/

Comments
Agency(s)

No. of 

Lanes

AM Peak Hour PM Peak Hour

East/West Street North/South Street

Seal Beach Boulevard Interchange

1 I‐405 NB Ramps Seal Beach Blvd Existing Traffic Signal Caltrans, Seal Beach ‐‐ ‐‐ ‐‐ 0.90 46.5 D ‐‐ ‐‐ 0.94 58.8 E

2 I‐405 SB Ramps Seal Beach Blvd Existing Traffic Signal Caltrans, Seal Beach ‐‐ ‐‐ ‐‐ 1.13 67.5 F* ‐‐ ‐‐ 1.29 96.7 F

3 Old Ranch Pkwy SR‐22 WB On‐Ramp Unsignalized On‐Ramp Caltrans, Seal Beach 1 1500 507 0.34 ‐‐ ‐‐ 1500 374 0.25 ‐‐ ‐‐

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

3.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

Albert Grover and Associates  12/15/2010



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

AM Peak Hour PM Peak Hour

Project Condition ‐ with Improvements (Year 2040) Arterial Interchange Analysis and Levels of Service

North/South Street
Agency(s)ID

Location

Traffic Control/

Comments
East/West Street

No. of 

Lanes

Seal Beach Boulevard Interchange

1 I‐405 NB Ramps Seal Beach Blvd Existing Traffic Signal Caltrans, Seal Beach ‐‐ ‐‐ ‐‐ 0.70 23.6 C ‐‐ ‐‐ 0.84 29.0 C

2 I‐405 SB Ramps Seal Beach Blvd Existing Traffic Signal Caltrans, Seal Beach ‐‐ ‐‐ ‐‐ 0.87 36.0 D ‐‐ ‐‐ 1.12 67.0 F*

3 Old Ranch Pkwy SR‐22 WB On‐Ramp Unsignalized On‐Ramp Caltrans, Seal Beach 1 1500 507 0.34 ‐‐ ‐‐ 1500 374 0.25 ‐‐ ‐‐

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

3.  F*: Due to excessive volume‐to‐capacity ratio (over 1.0), the intersection is expected to operate at LOS F.

Albert Grover and Associates  12/15/2010
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HCM Analysis & Queuing Existing Condition (Year 2009)
1: Old Ranch Pkwy & Seal Beach Blvd AM Peak Hour

I-405 PA/ED 11/15/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 12 8 12 242 48 430 160 1096 358 402 1411 394
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.91 0.95 0.97 0.95 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.89 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1863 1583 1681 1505 1504 3433 3539 1583 1770 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 1863 1583 1681 1505 1504 3433 3539 1583 1770 3539 1583
Peak-hour factor, PHF 0.73 0.73 0.73 0.94 0.94 0.94 0.83 0.83 0.83 0.96 0.96 0.96
Adj. Flow (vph) 16 11 16 257 51 457 193 1320 431 419 1470 410
RTOR Reduction (vph) 0 0 14 0 94 108 0 0 0 0 0 171
Lane Group Flow (vph) 16 11 2 231 180 152 193 1320 431 419 1470 239
Turn Type Split pm+ov Split pm+ov Prot Free Prot pm+ov
Protected Phases 7 7 5 8 8 1 5 2 1 6 7
Permitted Phases 7 8 Free 6
Actuated Green, G (s) 5.5 5.5 13.8 17.3 17.3 39.3 8.3 39.2 100.0 22.0 52.9 58.4
Effective Green, g (s) 5.5 5.5 13.8 17.3 17.3 39.3 8.3 39.2 100.0 22.0 52.9 58.4
Actuated g/C Ratio 0.06 0.06 0.14 0.17 0.17 0.39 0.08 0.39 1.00 0.22 0.53 0.58
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 1.8 2.0 2.0 2.0 1.8 5.0 2.0 5.0 2.0
Lane Grp Cap (vph) 97 102 218 291 260 591 285 1387 1583 389 1872 988
v/s Ratio Prot 0.01 0.01 0.00 c0.14 0.12 0.06 0.06 c0.37 c0.24 0.42 0.01
v/s Ratio Perm 0.00 0.04 c0.27 0.14
v/c Ratio 0.16 0.11 0.01 0.79 0.69 0.26 0.68 0.95 0.27 1.08 0.79 0.24
Uniform Delay, d1 45.1 44.9 37.2 39.6 38.8 20.5 44.5 29.5 0.0 39.0 19.0 10.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.2 0.0 13.0 6.3 0.1 4.9 15.1 0.4 67.8 3.4 0.0
Delay (s) 45.4 45.1 37.2 52.6 45.1 20.6 49.5 44.6 0.4 106.8 22.4 10.1
Level of Service D D D D D C D D A F C B
Approach Delay (s) 42.3 39.0 35.3 35.6
Approach LOS D D D D

Intersection Summary
HCM Average Control Delay 36.0 HCM Level of Service D
HCM Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 81.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Condition (Year 2009)
1: Old Ranch Pkwy & Seal Beach Blvd AM Peak Hour

I-405 PA/ED 11/15/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 16 11 16 231 274 260 193 1320 431 419 1470 410
v/c Ratio 0.16 0.11 0.07 0.80 0.77 0.37 0.68 0.95 0.27 1.08 0.79 0.36
Control Delay 48.2 46.5 10.1 59.4 37.7 5.7 57.3 46.3 0.4 106.3 23.8 1.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 48.2 46.5 10.1 59.4 37.7 5.7 57.3 46.3 0.4 106.3 23.8 1.9
Queue Length 50th (ft) 10 7 0 148 106 25 61 428 0 ~299 401 0
Queue Length 95th (ft) 25 20 9 #246 #208 62 91 #544 0 #486 516 36
Internal Link Dist (ft) 981 272 1778 693
Turn Bay Length (ft) 230 120 180 140 530 420
Base Capacity (vph) 142 149 236 329 386 699 293 1387 1583 389 1872 1171
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.11 0.07 0.07 0.70 0.71 0.37 0.66 0.95 0.27 1.08 0.79 0.35

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Analysis & Queuing Existing Condition (Year 2009)
2: Beverly Manor Rd & Seal Beach Blvd AM Peak Hour

I-405 PA/ED 11/15/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 82 24 10 484 57 343 23 805 294 551 996 90
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.96 1.00 0.95 0.96 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1794 1583 1681 1703 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 0.96 1.00 0.95 0.96 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1794 1583 1681 1703 1583 1770 3539 1583 1770 3539 1583
Peak-hour factor, PHF 0.78 0.78 0.78 0.91 0.91 0.91 0.93 0.93 0.93 0.95 0.95 0.95
Adj. Flow (vph) 105 31 13 532 63 377 25 866 316 580 1048 95
RTOR Reduction (vph) 0 0 12 0 0 0 0 0 126 0 0 41
Lane Group Flow (vph) 0 136 1 298 297 377 25 866 190 580 1048 54
Turn Type Split Perm Split Free Prot pm+ov Prot Perm
Protected Phases 4 4 3 3 5 2 3 1 6
Permitted Phases 4 Free 2 6
Actuated Green, G (s) 10.0 10.0 22.0 22.0 120.0 4.1 30.4 52.4 41.6 67.9 67.9
Effective Green, g (s) 10.0 10.0 22.0 22.0 120.0 4.1 30.4 52.4 41.6 67.9 67.9
Actuated g/C Ratio 0.08 0.08 0.18 0.18 1.00 0.03 0.25 0.44 0.35 0.57 0.57
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 1.7 5.0 2.0 1.8 5.0 5.0
Lane Grp Cap (vph) 150 132 308 312 1583 60 897 744 614 2002 896
v/s Ratio Prot c0.08 c0.18 0.17 0.01 c0.24 0.05 c0.33 0.30
v/s Ratio Perm 0.00 0.24 0.07 0.03
v/c Ratio 0.91 0.01 0.97 0.95 0.24 0.42 0.97 0.26 0.94 0.52 0.06
Uniform Delay, d1 54.5 50.5 48.6 48.5 0.0 56.8 44.3 21.4 38.1 16.1 11.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 45.8 0.0 41.8 37.8 0.4 1.7 22.8 0.1 23.1 1.0 0.1
Delay (s) 100.3 50.5 90.5 86.3 0.4 58.5 67.0 21.5 61.2 17.1 11.8
Level of Service F D F F A E E C E B B
Approach Delay (s) 95.9 54.2 54.9 31.6
Approach LOS F D D C

Intersection Summary
HCM Average Control Delay 46.4 HCM Level of Service D
HCM Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 84.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Condition (Year 2009)
2: Beverly Manor Rd & Seal Beach Blvd AM Peak Hour

I-405 PA/ED 11/15/2010
Albert Grover & Associates

Lane Group EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 136 13 298 297 377 25 866 316 580 1048 95
v/c Ratio 0.91 0.09 0.97 0.95 0.24 0.28 0.92 0.36 0.98 0.51 0.10
Control Delay 107.1 24.4 92.8 89.1 0.4 62.5 58.2 6.9 73.4 17.0 2.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 107.1 24.4 92.8 89.1 0.4 62.5 58.2 6.9 73.4 17.0 2.9
Queue Length 50th (ft) 106 0 243 242 0 19 343 39 443 260 0
Queue Length 95th (ft)#183 16 #432 #426 0 48 #463 97 #680 334 25
Internal Link Dist (ft) 201 488 519 1778
Turn Bay Length (ft) 130 85 280 210
Base Capacity (vph) 150 144 308 312 1583 118 944 880 590 2049 956
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.91 0.09 0.97 0.95 0.24 0.21 0.92 0.36 0.98 0.51 0.10

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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HCM Analysis & Queuing Existing Condition (Year 2009)
1: Old Ranch Pkwy & Seal Beach Blvd PM Peak Hour

I-405 PA/ED 11/15/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 47 63 82 308 17 701 43 1326 531 327 1595 241
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.91 0.95 0.97 0.95 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.87 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1863 1583 1681 1467 1504 3433 3539 1583 1770 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 1863 1583 1681 1467 1504 3433 3539 1583 1770 3539 1583
Peak-hour factor, PHF 0.86 0.86 0.86 0.94 0.94 0.94 0.97 0.97 0.97 0.99 0.99 0.99
Adj. Flow (vph) 55 73 95 328 18 746 44 1367 547 330 1611 243
RTOR Reduction (vph) 0 0 42 0 227 50 0 0 0 0 0 98
Lane Group Flow (vph) 55 73 53 295 175 345 44 1367 547 330 1611 145
Turn Type Split pm+ov Split pm+ov Prot Free Prot pm+ov
Protected Phases 7 7 5 8 8 1 5 2 1 6 7
Permitted Phases 7 8 Free 6
Actuated Green, G (s) 7.1 7.1 12.8 20.7 20.7 38.6 5.7 46.0 110.0 17.9 58.2 65.3
Effective Green, g (s) 7.3 7.3 13.2 21.3 21.3 39.0 5.9 47.3 110.0 18.1 59.5 65.7
Actuated g/C Ratio 0.07 0.07 0.12 0.19 0.19 0.35 0.05 0.43 1.00 0.16 0.54 0.60
Clearance Time (s) 4.2 4.2 4.2 4.6 4.6 4.2 4.2 5.3 4.2 5.3 4.2
Vehicle Extension (s) 2.0 2.0 1.8 2.0 2.0 2.0 1.8 5.0 2.0 5.0 2.0
Lane Grp Cap (vph) 117 124 190 326 284 533 184 1522 1583 291 1914 945
v/s Ratio Prot 0.03 c0.04 0.01 c0.18 0.12 0.11 0.01 c0.39 c0.19 0.46 0.01
v/s Ratio Perm 0.02 0.12 0.35 0.08
v/c Ratio 0.47 0.59 0.28 0.90 0.61 0.65 0.24 0.90 0.35 1.13 0.84 0.15
Uniform Delay, d1 49.5 49.9 44.1 43.4 40.6 29.7 49.9 29.1 0.0 46.0 21.3 9.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 4.5 0.3 26.6 2.8 2.0 0.2 8.8 0.6 93.9 4.7 0.0
Delay (s) 50.6 54.4 44.4 69.9 43.4 31.8 50.1 37.9 0.6 139.9 26.0 9.8
Level of Service D D D E D C D D A F C A
Approach Delay (s) 49.2 46.4 27.7 41.4
Approach LOS D D C D

Intersection Summary
HCM Average Control Delay 37.8 HCM Level of Service D
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 87.6% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Condition (Year 2009)
1: Old Ranch Pkwy & Seal Beach Blvd PM Peak Hour

I-405 PA/ED 11/15/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 55 73 95 295 402 395 44 1367 547 330 1611 243
v/c Ratio 0.47 0.59 0.41 0.90 0.79 0.67 0.24 0.90 0.35 1.14 0.84 0.22
Control Delay 62.2 69.1 18.8 74.7 24.7 22.8 52.6 38.8 0.6 137.8 27.2 1.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 62.2 69.1 18.8 74.7 24.7 22.8 52.6 38.8 0.6 137.8 27.2 1.6
Queue Length 50th (ft) 38 51 20 214 85 146 15 472 0 ~273 494 0
Queue Length 95th (ft) 77 95 50 #376 #251 235 34 #623 0 #451 628 29
Internal Link Dist (ft) 981 272 1778 693
Turn Bay Length (ft) 230 120 180 140 530 420
Base Capacity (vph) 129 135 262 338 520 587 250 1523 1583 290 1913 1114
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.43 0.54 0.36 0.87 0.77 0.67 0.18 0.90 0.35 1.14 0.84 0.22

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Analysis & Queuing Existing Condition (Year 2009)
2: Beverly Manor Rd & Seal Beach Blvd PM Peak Hour

I-405 PA/ED 11/15/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 142 50 24 427 26 499 5 861 426 563 1312 109
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.96 1.00 0.95 0.96 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1796 1583 1681 1695 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 0.96 1.00 0.95 0.96 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1796 1583 1681 1695 1583 1770 3539 1583 1770 3539 1583
Peak-hour factor, PHF 0.80 0.80 0.80 0.93 0.93 0.93 0.93 0.93 0.93 0.94 0.94 0.94
Adj. Flow (vph) 178 62 30 459 28 537 5 926 458 599 1396 116
RTOR Reduction (vph) 0 0 26 0 0 0 0 0 139 0 0 39
Lane Group Flow (vph) 0 240 4 243 244 537 5 926 319 599 1396 77
Turn Type Split Perm Split Free Prot pm+ov Prot Perm
Protected Phases 4 4 3 3 5 2 3 1 6
Permitted Phases 4 Free 2 6
Actuated Green, G (s) 14.8 14.8 18.9 18.9 120.0 1.1 26.5 45.4 41.1 66.5 66.5
Effective Green, g (s) 15.0 15.0 19.9 19.9 120.0 1.3 27.8 47.4 41.3 67.8 67.8
Actuated g/C Ratio 0.12 0.12 0.17 0.17 1.00 0.01 0.23 0.39 0.34 0.56 0.56
Clearance Time (s) 4.2 4.2 5.0 5.0 4.2 5.3 5.0 4.2 5.3 5.3
Vehicle Extension (s) 2.0 2.0 2.0 2.0 1.7 5.0 2.0 1.8 5.0 5.0
Lane Grp Cap (vph) 225 198 279 281 1583 19 820 678 609 2000 894
v/s Ratio Prot c0.13 c0.14 0.14 0.00 c0.26 0.08 c0.34 0.39
v/s Ratio Perm 0.00 0.34 0.12 0.05
v/c Ratio 1.07 0.02 0.87 0.87 0.34 0.26 1.13 0.47 0.98 0.70 0.09
Uniform Delay, d1 52.5 46.0 48.8 48.8 0.0 58.9 46.1 27.0 39.0 18.7 11.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 78.8 0.0 23.7 22.8 0.6 2.7 73.4 0.2 32.0 2.0 0.2
Delay (s) 131.3 46.1 72.5 71.6 0.6 61.6 119.5 27.2 71.0 20.8 12.1
Level of Service F D E E A E F C E C B
Approach Delay (s) 121.8 34.6 88.8 34.6
Approach LOS F C F C

Intersection Summary
HCM Average Control Delay 55.2 HCM Level of Service E
HCM Volume to Capacity ratio 1.01
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 84.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Condition (Year 2009)
2: Beverly Manor Rd & Seal Beach Blvd PM Peak Hour

I-405 PA/ED 11/15/2010
Albert Grover & Associates

Lane Group EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 240 30 243 244 537 5 926 458 599 1396 116
v/c Ratio 1.07 0.13 0.87 0.87 0.34 0.07 1.01 0.54 1.07 0.67 0.12
Control Delay 128.7 17.2 77.9 77.1 0.6 57.0 77.0 13.6 97.2 19.3 4.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 128.7 17.2 77.9 77.1 0.6 57.0 77.0 13.6 97.2 19.3 4.4
Queue Length 50th (ft)~206 0 193 193 0 4 ~410 119 ~514 353 8
Queue Length 95th (ft)#309 23 #335 #336 0 18 #541 217 #738 528 40
Internal Link Dist (ft) 201 488 519 1778
Turn Bay Length (ft) 130 85 280 210
Base Capacity (vph) 225 224 294 297 1583 118 916 842 561 2097 974
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.07 0.13 0.83 0.82 0.34 0.04 1.01 0.54 1.07 0.67 0.12

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

No Build Condition  
HCM Analysis & Queuing 

 
 

 
 
 
 
 

 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

No Build (2020) 
 

 
 
 
 
 
 
 

 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

AM Peak Hour 
 

 
 
 
 
 
 

 
 
 
 
 

 
 

 



HCM Analysis & Queuing No Build Condition (Year 2020)
1: I-405 NB Ramps-Old Ranch Pkwy & Seal Beach Blvd AM Peak Hour

I-405 PA/ED 12/7/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 13 8 13 264 53 452 168 1224 375 436 1590 444
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.97 0.95 0.95 0.97 0.91 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.88 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1863 1583 3433 1559 1504 3433 5085 1583 1770 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 1863 1583 3433 1559 1504 3433 5085 1583 1770 3539 1583
Peak-hour factor, PHF 0.73 0.73 0.73 0.94 0.94 0.94 0.83 0.83 0.83 0.96 0.96 0.96
Adj. Flow (vph) 18 11 18 281 56 481 202 1475 452 454 1656 462
RTOR Reduction (vph) 0 0 15 0 148 95 0 0 0 0 0 179
Lane Group Flow (vph) 18 11 3 281 124 170 202 1475 452 454 1656 283
Turn Type Split pm+ov Split pm+ov Prot Free Prot pm+ov
Protected Phases 7 7 5 8 8 1 5 2 1 6 7
Permitted Phases 7 8 Free 6
Actuated Green, G (s) 5.6 5.6 14.8 13.5 13.5 43.5 9.2 34.9 100.0 30.0 55.7 61.3
Effective Green, g (s) 5.6 5.6 14.8 13.5 13.5 43.5 9.2 34.9 100.0 30.0 55.7 61.3
Actuated g/C Ratio 0.06 0.06 0.15 0.14 0.14 0.44 0.09 0.35 1.00 0.30 0.56 0.61
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 1.8 2.0 2.0 2.0 1.8 5.0 2.0 5.0 2.0
Lane Grp Cap (vph) 99 104 234 463 210 714 316 1775 1583 531 1971 1034
v/s Ratio Prot 0.01 0.01 0.00 c0.08 0.08 0.07 0.06 0.29 c0.26 c0.47 0.02
v/s Ratio Perm 0.00 0.04 c0.29 0.16
v/c Ratio 0.18 0.11 0.01 0.61 0.59 0.24 0.64 0.83 0.29 0.85 0.84 0.27
Uniform Delay, d1 45.0 44.8 36.4 40.8 40.7 17.8 43.8 29.8 0.0 33.0 18.4 9.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.2 0.0 1.5 2.9 0.1 3.1 4.7 0.5 12.3 4.5 0.1
Delay (s) 45.3 45.0 36.4 42.3 43.6 17.9 46.9 34.5 0.5 45.2 23.0 9.1
Level of Service D D D D D B D C A D C A
Approach Delay (s) 41.8 34.8 28.5 24.4
Approach LOS D C C C

Intersection Summary
HCM Average Control Delay 27.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 72.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2020)
1: I-405 NB Ramps-Old Ranch Pkwy & Seal Beach Blvd AM Peak Hour

I-405 PA/ED 12/7/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 18 11 18 281 272 265 202 1475 452 454 1656 462
v/c Ratio 0.18 0.10 0.07 0.61 0.76 0.33 0.64 0.83 0.29 0.85 0.84 0.39
Control Delay 48.5 46.2 9.5 45.9 29.6 6.6 53.8 35.9 0.5 50.3 24.9 1.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 48.5 46.2 9.5 45.9 29.6 6.6 53.8 35.9 0.5 50.3 24.9 1.8
Queue Length 50th (ft) 11 7 0 89 64 33 64 321 0 259 434 0
Queue Length 95th (ft) 27 20 9 120 150 83 #101 353 0 #491 #691 37
Internal Link Dist (ft) 981 272 1778 693
Turn Bay Length (ft) 150 530 420
Base Capacity (vph) 142 149 253 657 437 803 322 1773 1583 532 1971 1221
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.13 0.07 0.07 0.43 0.62 0.33 0.63 0.83 0.29 0.85 0.84 0.38

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Analysis & Queuing No Build Condition (Year 2020)
2: I-405 SB Ramps-Beverly Manor Rd & Seal Beach Blvd AM Peak Hour

I-405 PA/ED 12/7/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 89 25 11 514 58 372 24 1306 309 605 1171 91
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 1.00 0.91 1.00 1.00 0.91
Frt 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99
Flt Protected 0.96 1.00 0.95 0.96 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1793 1583 1681 1702 1583 1770 5085 1583 1770 5030
Flt Permitted 0.96 1.00 0.95 0.96 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1793 1583 1681 1702 1583 1770 5085 1583 1770 5030
Peak-hour factor, PHF 0.78 0.78 0.78 0.91 0.91 0.91 0.93 0.93 0.93 0.95 0.95 0.95
Adj. Flow (vph) 114 32 14 565 64 409 26 1404 332 637 1233 96
RTOR Reduction (vph) 0 0 13 0 0 0 0 0 108 0 7 0
Lane Group Flow (vph) 0 146 1 311 318 409 26 1404 224 637 1322 0
Turn Type Split Perm Split Free Prot pm+ov Prot
Protected Phases 4 4 3 3 5 2 3 1 6
Permitted Phases 4 Free 2
Actuated Green, G (s) 9.0 9.0 21.0 21.0 120.0 4.2 33.0 54.0 41.0 69.8
Effective Green, g (s) 9.0 9.0 21.0 21.0 120.0 4.2 33.0 54.0 41.0 69.8
Actuated g/C Ratio 0.08 0.08 0.18 0.18 1.00 0.04 0.28 0.45 0.34 0.58
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 1.7 5.0 2.0 1.8 5.0
Lane Grp Cap (vph) 134 119 294 298 1583 62 1398 712 605 2926
v/s Ratio Prot c0.08 0.18 c0.19 0.01 c0.28 0.05 c0.36 0.26
v/s Ratio Perm 0.00 0.26 0.09
v/c Ratio 1.09 0.01 1.06 1.07 0.26 0.42 1.00 0.31 1.05 0.45
Uniform Delay, d1 55.5 51.4 49.5 49.5 0.0 56.7 43.5 21.1 39.5 14.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 103.8 0.0 68.5 71.0 0.4 1.7 25.1 0.1 51.3 0.5
Delay (s) 159.3 51.4 118.0 120.5 0.4 58.4 68.6 21.2 90.8 14.8
Level of Service F D F F A E E C F B
Approach Delay (s) 149.8 72.4 59.5 39.4
Approach LOS F E E D

Intersection Summary
HCM Average Control Delay 57.1 HCM Level of Service E
HCM Volume to Capacity ratio 1.04
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 91.2% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2020)
2: I-405 SB Ramps-Beverly Manor Rd & Seal Beach Blvd AM Peak Hour

I-405 PA/ED 12/7/2010
Albert Grover & Associates

Lane Group EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 146 14 311 318 409 26 1404 332 637 1329
v/c Ratio 1.09 0.11 1.06 1.07 0.26 0.30 1.00 0.40 1.05 0.44
Control Delay 155.3 25.1 116.2 118.3 0.4 62.8 68.6 6.8 90.1 14.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 155.3 25.1 116.2 118.3 0.4 62.8 68.6 6.8 90.1 14.4
Queue Length 50th (ft)~127 0 ~277 ~287 0 20 ~402 44 ~539 208
Queue Length 95th (ft)#212 17 #468 #478 0 50 #512 92 #767 256
Internal Link Dist (ft) 201 488 519 1778
Turn Bay Length (ft) 500 110 150 280
Base Capacity (vph) 134 132 294 298 1583 118 1398 821 605 3000
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.09 0.11 1.06 1.07 0.26 0.22 1.00 0.40 1.05 0.44

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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HCM Analysis & Queuing No Build Condition (Year 2020)
1: I-405 NB Ramps-Old Ranch Pkwy & Seal Beach Blvd PM Peak Hour

I-405 PA/ED 12/7/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 48 66 86 340 18 738 47 1462 604 343 1742 257
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.97 0.95 0.95 0.97 0.91 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.86 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1593 1676 1425 3090 1365 1354 3090 4577 1425 1593 3185 1425
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1593 1676 1425 3090 1365 1354 3090 4577 1425 1593 3185 1425
Peak-hour factor, PHF 0.86 0.86 0.86 0.94 0.94 0.94 0.97 0.97 0.97 0.99 0.99 0.99
Adj. Flow (vph) 56 77 100 362 19 785 48 1507 623 346 1760 260
RTOR Reduction (vph) 0 0 23 0 327 43 0 0 0 0 0 91
Lane Group Flow (vph) 56 77 77 362 77 357 48 1507 623 346 1760 169
Turn Type Split pm+ov Split pm+ov Prot Free Prot pm+ov
Protected Phases 7 7 5 8 8 1 5 2 1 6 7
Permitted Phases 7 8 Free 6
Actuated Green, G (s) 7.5 7.5 13.5 16.5 16.5 42.6 6.0 43.9 110.0 26.1 64.0 71.5
Effective Green, g (s) 7.5 7.5 13.5 16.5 16.5 42.6 6.0 43.9 110.0 26.1 64.0 71.5
Actuated g/C Ratio 0.07 0.07 0.12 0.15 0.15 0.39 0.05 0.40 1.00 0.24 0.58 0.65
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 1.8 2.0 2.0 2.0 1.8 5.0 2.0 5.0 2.0
Lane Grp Cap (vph) 109 114 175 464 205 574 169 1827 1425 378 1853 978
v/s Ratio Prot 0.04 c0.05 0.02 c0.12 0.06 0.15 0.02 0.33 c0.22 c0.55 0.01
v/s Ratio Perm 0.03 0.12 0.44 0.11
v/c Ratio 0.51 0.68 0.44 0.78 0.37 0.62 0.28 0.82 0.44 0.92 0.95 0.17
Uniform Delay, d1 49.5 50.1 44.8 45.0 42.1 27.2 49.9 29.6 0.0 40.9 21.5 7.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.7 11.7 0.6 7.7 0.4 1.5 0.3 4.4 1.0 25.7 12.0 0.0
Delay (s) 51.2 61.8 45.4 52.7 42.5 28.7 50.3 34.0 1.0 66.6 33.5 7.6
Level of Service D E D D D C D C A E C A
Approach Delay (s) 52.2 40.9 24.9 35.5
Approach LOS D D C D

Intersection Summary
HCM Average Control Delay 33.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 91.5% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2020)
1: I-405 NB Ramps-Old Ranch Pkwy & Seal Beach Blvd PM Peak Hour

I-405 PA/ED 12/7/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 56 77 100 362 404 400 48 1507 623 346 1760 260
v/c Ratio 0.51 0.67 0.51 0.78 0.76 0.65 0.29 0.83 0.44 0.92 0.95 0.25
Control Delay 66.1 77.8 28.9 57.0 15.5 25.5 53.8 35.5 1.0 70.4 35.1 1.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 66.1 77.8 28.9 57.0 15.5 25.5 53.8 35.5 1.0 70.4 35.1 1.5
Queue Length 50th (ft) 39 54 35 127 12 181 17 365 0 231 590 0
Queue Length 95th (ft) 77 #114 67 175 124 292 36 #443 0 #403 #838 27
Internal Link Dist (ft) 981 272 1778 693
Turn Bay Length (ft) 140 530
Base Capacity (vph) 116 122 223 534 554 629 225 1824 1425 397 1853 1065
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.48 0.63 0.45 0.68 0.73 0.64 0.21 0.83 0.44 0.87 0.95 0.24

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Analysis & Queuing No Build Condition (Year 2020)
2: I-405 SB Ramps-Beverly Manor Rd & Seal Beach Blvd PM Peak Hour

I-405 PA/ED 12/7/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 154 52 25 527 31 634 6 1325 460 607 1451 110
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 1.00 0.91 1.00 1.00 0.91
Frt 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99
Flt Protected 0.96 1.00 0.95 0.96 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1796 1583 1681 1694 1583 1770 5085 1583 1770 5032
Flt Permitted 0.96 1.00 0.95 0.96 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1796 1583 1681 1694 1583 1770 5085 1583 1770 5032
Peak-hour factor, PHF 0.80 0.80 0.80 0.93 0.93 0.93 0.93 0.93 0.93 0.94 0.94 0.94
Adj. Flow (vph) 192 65 31 567 33 682 6 1425 495 646 1544 117
RTOR Reduction (vph) 0 0 27 0 0 0 0 0 115 0 7 0
Lane Group Flow (vph) 0 257 4 301 299 682 6 1425 380 646 1654 0
Turn Type Split Perm Split Free Prot pm+ov Prot
Protected Phases 4 4 3 3 5 2 3 1 6
Permitted Phases 4 Free 2
Actuated Green, G (s) 14.0 14.0 21.0 21.0 120.0 1.1 32.0 53.0 37.0 67.9
Effective Green, g (s) 14.0 14.0 21.0 21.0 120.0 1.1 32.0 53.0 37.0 67.9
Actuated g/C Ratio 0.12 0.12 0.18 0.18 1.00 0.01 0.27 0.44 0.31 0.57
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 1.7 5.0 2.0 1.8 5.0
Lane Grp Cap (vph) 210 185 294 296 1583 16 1356 699 546 2847
v/s Ratio Prot c0.14 c0.18 0.18 0.00 c0.28 0.10 c0.37 0.33
v/s Ratio Perm 0.00 0.43 0.14
v/c Ratio 1.22 0.02 1.02 1.01 0.43 0.38 1.05 0.54 1.18 0.58
Uniform Delay, d1 53.0 46.9 49.5 49.5 0.0 59.1 44.0 24.6 41.5 16.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 135.5 0.0 58.7 54.9 0.9 5.3 39.0 0.5 100.0 0.9
Delay (s) 188.5 46.9 108.2 104.4 0.9 64.4 83.0 25.1 141.5 17.7
Level of Service F D F F A E F C F B
Approach Delay (s) 173.3 50.2 68.1 52.4
Approach LOS F D E D

Intersection Summary
HCM Average Control Delay 63.1 HCM Level of Service E
HCM Volume to Capacity ratio 1.12
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 91.3% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2020)
2: I-405 SB Ramps-Beverly Manor Rd & Seal Beach Blvd PM Peak Hour

I-405 PA/ED 12/7/2010
Albert Grover & Associates

Lane Group EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 257 31 301 299 682 6 1425 495 646 1661
v/c Ratio 1.22 0.15 1.02 1.01 0.43 0.09 1.05 0.61 1.18 0.56
Control Delay 180.0 17.6 107.7 104.4 0.9 57.7 81.7 11.4 137.5 16.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 180.0 17.6 107.7 104.4 0.9 57.7 81.7 11.4 137.5 16.0
Queue Length 50th (ft)~245 0 ~261 ~249 0 5 ~441 101 ~601 256
Queue Length 95th (ft)#349 24 #447 #444 0 19 #537 174 #830 366
Internal Link Dist (ft) 201 488 519 1778
Turn Bay Length (ft) 500 90 120 280
Base Capacity (vph) 210 212 294 296 1583 118 1356 814 546 2984
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.22 0.15 1.02 1.01 0.43 0.05 1.05 0.61 1.18 0.56

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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HCM Analysis & Queuing No Build Condition (Year 2040)
1: I-405 NB Ramps-Old Ranch Pkwy & Seal Beach Blvd AM Peak Hour

I-405 PA/ED 12/6/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 13 8 13 279 55 466 195 1285 387 457 1704 476
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.97 0.95 0.95 0.97 0.91 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.88 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1863 1583 3433 1560 1504 3433 5085 1583 1770 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 1863 1583 3433 1560 1504 3433 5085 1583 1770 3539 1583
Peak-hour factor, PHF 0.73 0.73 0.73 0.94 0.94 0.94 0.83 0.83 0.83 0.96 0.96 0.96
Adj. Flow (vph) 18 11 18 297 59 496 235 1548 466 476 1775 496
RTOR Reduction (vph) 0 0 15 0 145 95 0 0 0 0 0 199
Lane Group Flow (vph) 18 11 3 297 137 178 235 1548 466 476 1775 297
Turn Type Split pm+ov Split pm+ov Prot Free Prot pm+ov
Protected Phases 7 7 5 8 8 1 5 2 1 6 7
Permitted Phases 7 8 Free 6
Actuated Green, G (s) 5.6 5.6 15.8 13.9 13.9 45.2 10.2 33.2 100.0 31.3 54.3 59.9
Effective Green, g (s) 5.6 5.6 15.8 13.9 13.9 45.2 10.2 33.2 100.0 31.3 54.3 59.9
Actuated g/C Ratio 0.06 0.06 0.16 0.14 0.14 0.45 0.10 0.33 1.00 0.31 0.54 0.60
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 1.8 2.0 2.0 2.0 1.8 5.0 2.0 5.0 2.0
Lane Grp Cap (vph) 99 104 250 477 217 740 350 1688 1583 554 1922 1012
v/s Ratio Prot 0.01 0.01 0.00 0.09 c0.09 0.08 0.07 0.30 c0.27 c0.50 0.02
v/s Ratio Perm 0.00 0.04 c0.29 0.17
v/c Ratio 0.18 0.11 0.01 0.62 0.63 0.24 0.67 0.92 0.29 0.86 0.92 0.29
Uniform Delay, d1 45.0 44.8 35.5 40.6 40.6 16.8 43.3 32.1 0.0 32.3 20.9 9.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.2 0.0 1.8 4.4 0.1 4.0 9.4 0.5 12.1 9.0 0.1
Delay (s) 45.3 45.0 35.5 42.4 45.0 16.9 47.2 41.5 0.5 44.4 29.9 9.8
Level of Service D D D D D B D D A D C A
Approach Delay (s) 41.5 35.1 33.6 28.8
Approach LOS D D C C

Intersection Summary
HCM Average Control Delay 31.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 77.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2040)
1: I-405 NB Ramps-Old Ranch Pkwy & Seal Beach Blvd AM Peak Hour

I-405 PA/ED 12/6/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 18 11 18 297 282 273 235 1548 466 476 1775 496
v/c Ratio 0.18 0.10 0.07 0.62 0.78 0.33 0.67 0.92 0.29 0.86 0.92 0.42
Control Delay 48.5 46.2 9.3 45.8 31.8 6.4 54.0 43.1 0.5 49.7 32.1 2.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 48.5 46.2 9.3 45.8 31.8 6.4 54.0 43.1 0.5 49.7 32.1 2.0
Queue Length 50th (ft) 11 7 0 94 73 32 74 357 0 268 523 0
Queue Length 95th (ft) 27 20 9 127 162 84 #125 #412 0 #511 #775 38
Internal Link Dist (ft) 981 272 1778 693
Turn Bay Length (ft) 140 530
Base Capacity (vph) 142 149 266 657 434 828 351 1685 1583 554 1920 1216
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.13 0.07 0.07 0.45 0.65 0.33 0.67 0.92 0.29 0.86 0.92 0.41

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Analysis & Queuing No Build Condition (Year 2040)
2: I-405 SB Ramps-Beverly Manor Rd & Seal Beach Blvd AM Peak Hour

I-405 PA/ED 12/6/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 93 25 12 533 59 391 24 1383 320 639 1265 92
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 1.00 0.91 1.00 1.00 0.91
Frt 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99
Flt Protected 0.96 1.00 0.95 0.96 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1792 1583 1681 1701 1583 1770 5085 1583 1770 5034
Flt Permitted 0.96 1.00 0.95 0.96 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1792 1583 1681 1701 1583 1770 5085 1583 1770 5034
Peak-hour factor, PHF 0.78 0.78 0.78 0.91 0.91 0.91 0.93 0.93 0.93 0.95 0.95 0.95
Adj. Flow (vph) 119 32 15 586 65 430 26 1487 344 673 1332 97
RTOR Reduction (vph) 0 0 14 0 0 0 0 0 103 0 6 0
Lane Group Flow (vph) 0 151 1 322 329 430 26 1487 241 673 1423 0
Turn Type Split Perm Split Free Prot pm+ov Prot
Protected Phases 4 4 3 3 5 2 3 1 6
Permitted Phases 4 Free 2
Actuated Green, G (s) 9.0 9.0 21.0 21.0 120.0 4.2 33.0 54.0 41.0 69.8
Effective Green, g (s) 9.0 9.0 21.0 21.0 120.0 4.2 33.0 54.0 41.0 69.8
Actuated g/C Ratio 0.08 0.08 0.18 0.18 1.00 0.04 0.28 0.45 0.34 0.58
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 1.7 5.0 2.0 1.8 5.0
Lane Grp Cap (vph) 134 119 294 298 1583 62 1398 712 605 2928
v/s Ratio Prot c0.08 0.19 c0.19 0.01 c0.29 0.06 c0.38 0.28
v/s Ratio Perm 0.00 0.27 0.09
v/c Ratio 1.13 0.01 1.10 1.10 0.27 0.42 1.06 0.34 1.11 0.49
Uniform Delay, d1 55.5 51.4 49.5 49.5 0.0 56.7 43.5 21.4 39.5 14.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 115.9 0.0 80.4 83.0 0.4 1.7 43.0 0.1 71.4 0.6
Delay (s) 171.4 51.4 129.9 132.5 0.4 58.4 86.5 21.5 110.9 15.2
Level of Service F D F F A E F C F B
Approach Delay (s) 160.5 79.2 74.1 45.9
Approach LOS F E E D

Intersection Summary
HCM Average Control Delay 66.5 HCM Level of Service E
HCM Volume to Capacity ratio 1.10
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 95.1% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2040)
2: I-405 SB Ramps-Beverly Manor Rd & Seal Beach Blvd AM Peak Hour

I-405 PA/ED 12/6/2010
Albert Grover & Associates

Lane Group EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 151 15 322 329 430 26 1487 344 673 1429
v/c Ratio 1.13 0.11 1.10 1.10 0.27 0.30 1.06 0.42 1.11 0.48
Control Delay 165.8 24.4 126.6 128.9 0.4 62.8 84.8 7.6 109.0 14.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 165.8 24.4 126.6 128.9 0.4 62.8 84.8 7.6 109.0 14.8
Queue Length 50th (ft)~135 0 ~296 ~305 0 20 ~465 52 ~597 230
Queue Length 95th (ft)#220 18 #490 #498 0 50 #561 104 #828 281
Internal Link Dist (ft) 201 488 519 1778
Turn Bay Length (ft) 500 110 150 280
Base Capacity (vph) 134 133 294 298 1583 118 1398 815 605 3003
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.13 0.11 1.10 1.10 0.27 0.22 1.06 0.42 1.11 0.48

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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HCM Analysis & Queuing No Build Condition (Year 2040)
1: I-405 NB Ramps-Old Ranch Pkwy & Seal Beach Blvd PM Peak Hour

I-405 PA/ED 12/6/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 48 68 88 361 19 760 84 1651 651 353 1836 398
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.97 0.95 0.95 0.97 0.91 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.86 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1593 1676 1425 3090 1365 1354 3090 4577 1425 1593 3185 1425
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1593 1676 1425 3090 1365 1354 3090 4577 1425 1593 3185 1425
Peak-hour factor, PHF 0.86 0.86 0.86 0.94 0.94 0.94 0.97 0.97 0.97 0.99 0.99 0.99
Adj. Flow (vph) 56 79 102 384 20 809 87 1702 671 357 1855 402
RTOR Reduction (vph) 0 0 18 0 300 39 0 0 0 0 0 145
Lane Group Flow (vph) 56 79 84 384 116 374 87 1702 671 357 1855 257
Turn Type Split pm+ov Split pm+ov Prot Free Prot pm+ov
Protected Phases 7 7 5 8 8 1 5 2 1 6 7
Permitted Phases 7 8 Free 6
Actuated Green, G (s) 7.5 7.5 14.4 16.9 16.9 43.2 6.9 43.3 110.0 26.3 62.7 70.2
Effective Green, g (s) 7.5 7.5 14.4 16.9 16.9 43.2 6.9 43.3 110.0 26.3 62.7 70.2
Actuated g/C Ratio 0.07 0.07 0.13 0.15 0.15 0.39 0.06 0.39 1.00 0.24 0.57 0.64
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 1.8 2.0 2.0 2.0 1.8 5.0 2.0 5.0 2.0
Lane Grp Cap (vph) 109 114 187 475 210 581 194 1802 1425 381 1815 961
v/s Ratio Prot 0.04 0.05 0.03 c0.12 0.09 0.15 0.03 0.37 c0.22 c0.58 0.02
v/s Ratio Perm 0.03 0.12 c0.47 0.16
v/c Ratio 0.51 0.69 0.45 0.81 0.55 0.64 0.45 0.94 0.47 0.94 1.02 0.27
Uniform Delay, d1 49.5 50.1 44.1 45.0 43.1 27.1 49.7 32.2 0.0 41.0 23.6 8.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.7 13.7 0.6 9.2 1.8 1.8 0.6 11.6 1.1 29.9 26.9 0.1
Delay (s) 51.2 63.8 44.8 54.2 44.9 29.0 50.3 43.8 1.1 70.9 50.5 8.7
Level of Service D E D D D C D D A E D A
Approach Delay (s) 52.6 42.4 32.4 46.9
Approach LOS D D C D

Intersection Summary
HCM Average Control Delay 40.8 HCM Level of Service D
HCM Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 94.9% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2040)
1: I-405 NB Ramps-Old Ranch Pkwy & Seal Beach Blvd PM Peak Hour

I-405 PA/ED 12/6/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 56 79 102 384 416 413 87 1702 671 357 1855 402
v/c Ratio 0.51 0.69 0.50 0.81 0.82 0.67 0.45 0.95 0.47 0.94 1.02 0.37
Control Delay 65.9 79.3 29.5 58.5 22.1 27.3 56.9 44.5 1.1 75.9 52.3 1.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 65.9 79.3 29.5 58.5 22.1 27.3 56.9 44.5 1.1 75.9 52.3 1.8
Queue Length 50th (ft) 39 55 38 135 41 204 30 420 0 252 ~755 0
Queue Length 95th (ft) 77 #116 70 186 #203 329 57 #532 0 #454 #914 33
Internal Link Dist (ft) 981 272 1778 693
Turn Bay Length (ft) 140 530
Base Capacity (vph) 116 122 219 534 529 618 225 1800 1425 380 1813 1096
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.48 0.65 0.47 0.72 0.79 0.67 0.39 0.95 0.47 0.94 1.02 0.37

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Analysis & Queuing No Build Condition (Year 2040)
2: I-405 SB Ramps-Beverly Manor Rd & Seal Beach Blvd PM Peak Hour

I-405 PA/ED 12/6/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 162 53 29 591 34 718 6 1506 482 635 1539 111
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 1.00 0.91 1.00 1.00 0.91
Frt 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99
Flt Protected 0.96 1.00 0.95 0.96 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1795 1583 1681 1694 1583 1770 5085 1583 1770 5034
Flt Permitted 0.96 1.00 0.95 0.96 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1795 1583 1681 1694 1583 1770 5085 1583 1770 5034
Peak-hour factor, PHF 0.80 0.80 0.80 0.93 0.93 0.93 0.93 0.93 0.93 0.94 0.94 0.94
Adj. Flow (vph) 202 66 36 635 37 772 6 1619 518 676 1637 118
RTOR Reduction (vph) 0 0 32 0 0 0 0 0 116 0 6 0
Lane Group Flow (vph) 0 268 5 337 335 772 6 1619 402 676 1749 0
Turn Type Split Perm Split Free Prot pm+ov Prot
Protected Phases 4 4 3 3 5 2 3 1 6
Permitted Phases 4 Free 2
Actuated Green, G (s) 15.0 15.0 21.0 21.0 120.0 1.1 34.0 55.0 34.0 66.9
Effective Green, g (s) 15.0 15.0 21.0 21.0 120.0 1.1 34.0 55.0 34.0 66.9
Actuated g/C Ratio 0.12 0.12 0.18 0.18 1.00 0.01 0.28 0.46 0.28 0.56
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 1.7 5.0 2.0 1.8 5.0
Lane Grp Cap (vph) 224 198 294 296 1583 16 1441 726 502 2806
v/s Ratio Prot c0.15 c0.20 0.20 0.00 c0.32 0.10 c0.38 0.35
v/s Ratio Perm 0.00 0.49 0.16
v/c Ratio 1.20 0.02 1.15 1.13 0.49 0.38 1.12 0.55 1.35 0.62
Uniform Delay, d1 52.5 46.1 49.5 49.5 0.0 59.1 43.0 23.6 43.0 18.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 123.4 0.0 98.0 92.7 1.1 5.3 65.3 0.5 168.8 1.1
Delay (s) 175.9 46.1 147.5 142.2 1.1 64.4 108.3 24.1 211.8 19.1
Level of Service F D F F A E F C F B
Approach Delay (s) 160.6 68.0 87.8 72.7
Approach LOS F E F E

Intersection Summary
HCM Average Control Delay 81.0 HCM Level of Service F
HCM Volume to Capacity ratio 1.21
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 98.2% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2040)
2: I-405 SB Ramps-Beverly Manor Rd & Seal Beach Blvd PM Peak Hour

I-405 PA/ED 12/6/2010
Albert Grover & Associates

Lane Group EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 268 36 337 335 772 6 1619 518 676 1755
v/c Ratio 1.19 0.16 1.15 1.13 0.49 0.09 1.12 0.62 1.35 0.60
Control Delay 166.5 16.4 142.5 137.7 1.1 57.7 105.2 10.9 204.0 17.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 166.5 16.4 142.5 137.7 1.1 57.7 105.2 10.9 204.0 17.3
Queue Length 50th (ft)~251 0 ~322 ~316 0 5 ~530 99 ~685 285
Queue Length 95th (ft)#356 25 #517 #511 0 19 #627 170 #916 405
Internal Link Dist (ft) 201 488 519 1778
Turn Bay Length (ft) 500 90 120 280
Base Capacity (vph) 225 229 294 296 1583 118 1441 842 502 2945
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.19 0.16 1.15 1.13 0.49 0.05 1.12 0.62 1.35 0.60

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
1: I-405 NB Ramps-Old Ranch Pkwy & Seal Beach Blvd AM Peak Hour

I-405 PA/ED 12/7/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 13 8 13 264 53 452 168 1201 375 436 1590 426
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.97 0.95 0.95 0.97 0.91 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.88 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1863 1583 3433 1559 1504 3433 5085 1583 1770 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 1863 1583 3433 1559 1504 3433 5085 1583 1770 3539 1583
Peak-hour factor, PHF 0.73 0.73 0.73 0.94 0.94 0.94 0.83 0.83 0.83 0.96 0.96 0.96
Adj. Flow (vph) 18 11 18 281 56 481 202 1447 452 454 1656 444
RTOR Reduction (vph) 0 0 15 0 148 96 0 0 0 0 0 172
Lane Group Flow (vph) 18 11 3 281 124 169 202 1447 452 454 1656 272
Turn Type Split pm+ov Split pm+ov Prot Free Prot pm+ov
Protected Phases 7 7 5 8 8 1 5 2 1 6 7
Permitted Phases 7 8 Free 6
Actuated Green, G (s) 5.6 5.6 14.8 13.5 13.5 43.5 9.2 34.9 100.0 30.0 55.7 61.3
Effective Green, g (s) 5.6 5.6 14.8 13.5 13.5 43.5 9.2 34.9 100.0 30.0 55.7 61.3
Actuated g/C Ratio 0.06 0.06 0.15 0.14 0.14 0.44 0.09 0.35 1.00 0.30 0.56 0.61
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 1.8 2.0 2.0 2.0 1.8 5.0 2.0 5.0 2.0
Lane Grp Cap (vph) 99 104 234 463 210 714 316 1775 1583 531 1971 1034
v/s Ratio Prot 0.01 0.01 0.00 c0.08 0.08 0.07 0.06 0.28 c0.26 c0.47 0.01
v/s Ratio Perm 0.00 0.04 c0.29 0.16
v/c Ratio 0.18 0.11 0.01 0.61 0.59 0.24 0.64 0.82 0.29 0.85 0.84 0.26
Uniform Delay, d1 45.0 44.8 36.4 40.8 40.7 17.8 43.8 29.6 0.0 33.0 18.4 8.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.2 0.0 1.5 2.9 0.1 3.1 4.3 0.5 12.3 4.5 0.0
Delay (s) 45.3 45.0 36.4 42.3 43.6 17.9 46.9 33.9 0.5 45.2 23.0 9.0
Level of Service D D D D D B D C A D C A
Approach Delay (s) 41.8 34.8 27.9 24.5
Approach LOS D C C C

Intersection Summary
HCM Average Control Delay 27.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 72.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
1: I-405 NB Ramps-Old Ranch Pkwy & Seal Beach Blvd AM Peak Hour

I-405 PA/ED 12/7/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 18 11 18 281 272 265 202 1447 452 454 1656 444
v/c Ratio 0.18 0.10 0.07 0.61 0.76 0.33 0.64 0.82 0.29 0.85 0.84 0.37
Control Delay 48.5 46.2 9.5 45.9 29.6 6.6 53.8 35.2 0.5 50.3 24.9 1.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 48.5 46.2 9.5 45.9 29.6 6.6 53.8 35.2 0.5 50.3 24.9 1.8
Queue Length 50th (ft) 11 7 0 89 64 32 64 313 0 259 434 0
Queue Length 95th (ft) 27 20 9 120 150 83 #101 344 0 #491 #691 37
Internal Link Dist (ft) 981 272 1778 693
Turn Bay Length (ft) 140 530
Base Capacity (vph) 142 149 253 657 437 804 322 1773 1583 532 1971 1215
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.13 0.07 0.07 0.43 0.62 0.33 0.63 0.82 0.29 0.85 0.84 0.37

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
2: I-405 SB Ramps-Beverly Manor Rd & Seal Beach Blvd AM Peak Hour

I-405 PA/ED 12/7/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 89 25 11 514 58 372 24 1283 309 605 1172 90
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 1.00 0.91 1.00 1.00 0.91
Frt 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99
Flt Protected 0.96 1.00 0.95 0.96 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1793 1583 1681 1702 1583 1770 5085 1583 1770 5031
Flt Permitted 0.96 1.00 0.95 0.96 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1793 1583 1681 1702 1583 1770 5085 1583 1770 5031
Peak-hour factor, PHF 0.78 0.78 0.78 0.91 0.91 0.91 0.93 0.93 0.93 0.95 0.95 0.95
Adj. Flow (vph) 114 32 14 565 64 409 26 1380 332 637 1234 95
RTOR Reduction (vph) 0 0 13 0 0 0 0 0 108 0 7 0
Lane Group Flow (vph) 0 146 1 311 318 409 26 1380 224 637 1322 0
Turn Type Split Perm Split Free Prot pm+ov Prot
Protected Phases 4 4 3 3 5 2 3 1 6
Permitted Phases 4 Free 2
Actuated Green, G (s) 9.0 9.0 21.0 21.0 120.0 4.2 33.0 54.0 41.0 69.8
Effective Green, g (s) 9.0 9.0 21.0 21.0 120.0 4.2 33.0 54.0 41.0 69.8
Actuated g/C Ratio 0.08 0.08 0.18 0.18 1.00 0.04 0.28 0.45 0.34 0.58
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 1.7 5.0 2.0 1.8 5.0
Lane Grp Cap (vph) 134 119 294 298 1583 62 1398 712 605 2926
v/s Ratio Prot c0.08 0.18 c0.19 0.01 c0.27 0.05 c0.36 0.26
v/s Ratio Perm 0.00 0.26 0.09
v/c Ratio 1.09 0.01 1.06 1.07 0.26 0.42 0.99 0.31 1.05 0.45
Uniform Delay, d1 55.5 51.4 49.5 49.5 0.0 56.7 43.3 21.1 39.5 14.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 103.8 0.0 68.5 71.0 0.4 1.7 21.2 0.1 51.3 0.5
Delay (s) 159.3 51.4 118.0 120.5 0.4 58.4 64.5 21.2 90.8 14.8
Level of Service F D F F A E E C F B
Approach Delay (s) 149.8 72.4 56.1 39.4
Approach LOS F E E D

Intersection Summary
HCM Average Control Delay 55.9 HCM Level of Service E
HCM Volume to Capacity ratio 1.04
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 90.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
2: I-405 SB Ramps-Beverly Manor Rd & Seal Beach Blvd AM Peak Hour

I-405 PA/ED 12/7/2010
Albert Grover & Associates

Lane Group EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 146 14 311 318 409 26 1380 332 637 1329
v/c Ratio 1.09 0.11 1.06 1.07 0.26 0.30 0.99 0.40 1.05 0.44
Control Delay 155.3 25.1 116.2 118.3 0.4 62.8 64.7 6.8 90.1 14.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 155.3 25.1 116.2 118.3 0.4 62.8 64.7 6.8 90.1 14.4
Queue Length 50th (ft)~127 0 ~277 ~287 0 20 390 44 ~539 208
Queue Length 95th (ft)#212 17 #468 #478 0 50 #498 92 #767 256
Internal Link Dist (ft) 201 488 519 1778
Turn Bay Length (ft) 500 110 150 280
Base Capacity (vph) 134 132 294 298 1583 118 1398 821 605 3000
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.09 0.11 1.06 1.07 0.26 0.22 0.99 0.40 1.05 0.44

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
1: I-405 NB Ramps-Old Ranch Pkwy & Seal Beach Blvd PM Peak Hour

I-405 PA/ED 12/7/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 48 66 88 340 18 738 47 1461 604 343 1789 257
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.97 0.95 0.95 0.97 0.91 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.86 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1593 1676 1425 3090 1365 1354 3090 4577 1425 1593 3185 1425
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1593 1676 1425 3090 1365 1354 3090 4577 1425 1593 3185 1425
Peak-hour factor, PHF 0.86 0.86 0.86 0.94 0.94 0.94 0.97 0.97 0.97 0.99 0.99 0.99
Adj. Flow (vph) 56 77 102 362 19 785 48 1506 623 346 1807 260
RTOR Reduction (vph) 0 0 22 0 327 43 0 0 0 0 0 91
Lane Group Flow (vph) 56 77 80 362 77 357 48 1506 623 346 1807 169
Turn Type Split pm+ov Split pm+ov Prot Free Prot pm+ov
Protected Phases 7 7 5 8 8 1 5 2 1 6 7
Permitted Phases 7 8 Free 6
Actuated Green, G (s) 7.5 7.5 13.5 16.5 16.5 42.6 6.0 43.9 110.0 26.1 64.0 71.5
Effective Green, g (s) 7.5 7.5 13.5 16.5 16.5 42.6 6.0 43.9 110.0 26.1 64.0 71.5
Actuated g/C Ratio 0.07 0.07 0.12 0.15 0.15 0.39 0.05 0.40 1.00 0.24 0.58 0.65
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 1.8 2.0 2.0 2.0 1.8 5.0 2.0 5.0 2.0
Lane Grp Cap (vph) 109 114 175 464 205 574 169 1827 1425 378 1853 978
v/s Ratio Prot 0.04 c0.05 0.02 c0.12 0.06 0.15 0.02 0.33 c0.22 c0.57 0.01
v/s Ratio Perm 0.03 0.12 0.44 0.11
v/c Ratio 0.51 0.68 0.46 0.78 0.37 0.62 0.28 0.82 0.44 0.92 0.98 0.17
Uniform Delay, d1 49.5 50.1 44.8 45.0 42.1 27.2 49.9 29.6 0.0 40.9 22.2 7.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.7 11.7 0.7 7.7 0.4 1.5 0.3 4.4 1.0 25.7 15.8 0.0
Delay (s) 51.2 61.8 45.5 52.7 42.5 28.7 50.3 34.0 1.0 66.6 38.0 7.6
Level of Service D E D D D C D C A E D A
Approach Delay (s) 52.2 40.9 24.9 38.9
Approach LOS D D C D

Intersection Summary
HCM Average Control Delay 34.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 92.9% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
1: I-405 NB Ramps-Old Ranch Pkwy & Seal Beach Blvd PM Peak Hour

I-405 PA/ED 12/7/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 56 77 102 362 404 400 48 1506 623 346 1807 260
v/c Ratio 0.51 0.67 0.52 0.78 0.76 0.65 0.28 0.83 0.44 0.92 0.98 0.25
Control Delay 66.1 77.8 29.8 57.0 15.5 25.5 53.7 35.5 1.0 70.4 39.7 1.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 66.1 77.8 29.8 57.0 15.5 25.5 53.7 35.5 1.0 70.4 39.7 1.5
Queue Length 50th (ft) 39 54 37 127 12 181 17 365 0 231 626 0
Queue Length 95th (ft) 77 #114 68 175 124 292 36 #442 0 #403 #876 28
Internal Link Dist (ft) 981 272 1778 693
Turn Bay Length (ft) 140 530
Base Capacity (vph) 116 122 223 534 554 629 225 1824 1425 397 1852 1065
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.48 0.63 0.46 0.68 0.73 0.64 0.21 0.83 0.44 0.87 0.98 0.24

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
2: I-405 SB Ramps-Beverly Manor Rd & Seal Beach Blvd PM Peak Hour

I-405 PA/ED 12/7/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 153 52 25 527 30 634 6 1325 460 607 1500 110
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 1.00 0.91 1.00 1.00 0.91
Frt 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99
Flt Protected 0.96 1.00 0.95 0.96 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1796 1583 1681 1694 1583 1770 5085 1583 1770 5033
Flt Permitted 0.96 1.00 0.95 0.96 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1796 1583 1681 1694 1583 1770 5085 1583 1770 5033
Peak-hour factor, PHF 0.80 0.80 0.80 0.93 0.93 0.93 0.93 0.93 0.93 0.94 0.94 0.94
Adj. Flow (vph) 191 65 31 567 32 682 6 1425 495 646 1596 117
RTOR Reduction (vph) 0 0 27 0 0 0 0 0 115 0 6 0
Lane Group Flow (vph) 0 256 4 301 298 682 6 1425 380 646 1707 0
Turn Type Split Perm Split Free Prot pm+ov Prot
Protected Phases 4 4 3 3 5 2 3 1 6
Permitted Phases 4 Free 2
Actuated Green, G (s) 14.0 14.0 21.0 21.0 120.0 1.1 32.0 53.0 37.0 67.9
Effective Green, g (s) 14.0 14.0 21.0 21.0 120.0 1.1 32.0 53.0 37.0 67.9
Actuated g/C Ratio 0.12 0.12 0.18 0.18 1.00 0.01 0.27 0.44 0.31 0.57
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 1.7 5.0 2.0 1.8 5.0
Lane Grp Cap (vph) 210 185 294 296 1583 16 1356 699 546 2848
v/s Ratio Prot c0.14 c0.18 0.18 0.00 c0.28 0.10 c0.37 0.34
v/s Ratio Perm 0.00 0.43 0.14
v/c Ratio 1.22 0.02 1.02 1.01 0.43 0.38 1.05 0.54 1.18 0.60
Uniform Delay, d1 53.0 46.9 49.5 49.5 0.0 59.1 44.0 24.6 41.5 17.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 133.7 0.0 58.7 54.0 0.9 5.3 39.0 0.5 100.0 0.9
Delay (s) 186.7 46.9 108.2 103.5 0.9 64.4 83.0 25.1 141.5 18.1
Level of Service F D F F A E F C F B
Approach Delay (s) 171.6 50.0 68.1 51.9
Approach LOS F D E D

Intersection Summary
HCM Average Control Delay 62.6 HCM Level of Service E
HCM Volume to Capacity ratio 1.12
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 91.3% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
2: I-405 SB Ramps-Beverly Manor Rd & Seal Beach Blvd PM Peak Hour

I-405 PA/ED 12/7/2010
Albert Grover & Associates

Lane Group EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 256 31 301 298 682 6 1425 495 646 1713
v/c Ratio 1.22 0.15 1.02 1.01 0.43 0.09 1.05 0.61 1.18 0.57
Control Delay 178.3 17.6 107.7 103.7 0.9 57.7 81.7 11.4 137.5 16.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 178.3 17.6 107.7 103.7 0.9 57.7 81.7 11.4 137.5 16.4
Queue Length 50th (ft)~244 0 ~261 ~247 0 5 ~441 101 ~601 268
Queue Length 95th (ft)#347 24 #447 #442 0 19 #537 174 #830 383
Internal Link Dist (ft) 201 488 519 1778
Turn Bay Length (ft) 500 90 120 280
Base Capacity (vph) 210 212 294 296 1583 118 1356 814 546 2987
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.22 0.15 1.02 1.01 0.43 0.05 1.05 0.61 1.18 0.57

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
1: I-405 NB Ramps-Old Ranch Pkwy & Seal Beach Blvd AM Peak Hour

I-405 PA/ED 12/7/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 13 8 13 264 53 452 168 1201 375 436 1590 426
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 0.88 0.97 0.91 1.00 0.97 0.91 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 0.97 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1863 1583 1681 1712 2787 3433 5085 1583 3433 5085 1583
Flt Permitted 0.95 1.00 1.00 0.95 0.97 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 1863 1583 1681 1712 2787 3433 5085 1583 3433 5085 1583
Peak-hour factor, PHF 0.73 0.73 0.73 0.94 0.94 0.94 0.83 0.83 0.83 0.96 0.96 0.96
Adj. Flow (vph) 18 11 18 281 56 481 202 1447 452 454 1656 444
RTOR Reduction (vph) 0 0 17 0 0 177 0 0 129 0 0 193
Lane Group Flow (vph) 18 11 1 166 171 304 202 1447 323 454 1656 251
Turn Type Split Perm Split pm+ov Prot pm+ov Prot Perm
Protected Phases 7 7 8 8 1 5 2 8 1 6
Permitted Phases 7 8 2 6
Actuated Green, G (s) 3.8 3.8 3.8 14.2 14.2 31.5 9.5 48.7 62.9 17.3 56.5 56.5
Effective Green, g (s) 3.8 3.8 3.8 14.2 14.2 31.5 9.5 48.7 62.9 17.3 56.5 56.5
Actuated g/C Ratio 0.04 0.04 0.04 0.14 0.14 0.32 0.10 0.49 0.63 0.17 0.56 0.56
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 1.8 5.0 2.0 2.0 5.0 5.0
Lane Grp Cap (vph) 67 71 60 239 243 878 326 2476 1059 594 2873 894
v/s Ratio Prot c0.01 0.01 0.10 c0.10 0.06 0.06 0.28 0.04 c0.13 c0.33
v/s Ratio Perm 0.00 0.05 0.16 0.16
v/c Ratio 0.27 0.15 0.01 0.69 0.70 0.35 0.62 0.58 0.31 0.76 0.58 0.28
Uniform Delay, d1 46.7 46.5 46.3 40.8 40.9 26.3 43.5 18.4 8.5 39.4 14.0 11.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.8 0.4 0.0 6.9 7.3 0.1 2.5 1.0 0.1 5.2 0.8 0.8
Delay (s) 47.5 46.9 46.3 47.7 48.2 26.4 46.0 19.4 8.6 44.7 14.9 12.0
Level of Service D D D D D C D B A D B B
Approach Delay (s) 46.9 35.3 19.6 19.7
Approach LOS D D B B

Intersection Summary
HCM Average Control Delay 22.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 61.0% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
1: I-405 NB Ramps-Old Ranch Pkwy & Seal Beach Blvd AM Peak Hour

I-405 PA/ED 12/7/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 18 11 18 166 171 481 202 1447 452 454 1656 444
v/c Ratio 0.18 0.10 0.17 0.69 0.70 0.44 0.62 0.57 0.38 0.76 0.56 0.40
Control Delay 48.5 46.2 22.7 55.4 55.7 9.0 51.8 20.7 3.1 48.2 15.9 2.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 48.5 46.2 22.7 55.4 55.7 9.0 51.8 20.7 3.1 48.2 15.9 2.7
Queue Length 50th (ft) 11 7 0 107 110 45 64 246 23 141 247 0
Queue Length 95th (ft) 27 20 16 171 175 67 92 306 53 192 348 51
Internal Link Dist (ft) 409 272 1778 693
Turn Bay Length (ft) 230 120 580 180 140 530 420
Base Capacity (vph) 142 149 143 319 325 1149 357 2557 1253 664 2952 1105
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.13 0.07 0.13 0.52 0.53 0.42 0.57 0.57 0.36 0.68 0.56 0.40

Intersection Summary



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
2: I-405 SB Ramps-Beverly Manor Rd & Seal Beach Blvd AM Peak Hour

I-405 PA/ED 12/7/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 89 25 11 514 58 372 24 1283 309 605 1172 90
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 0.95 0.95 1.00 1.00 0.91 1.00 0.97 0.91
Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99
Flt Protected 0.95 0.98 0.95 0.96 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1681 1687 1681 1702 1583 1770 5085 1583 3433 5031
Flt Permitted 0.95 0.98 0.95 0.96 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1681 1687 1681 1702 1583 1770 5085 1583 3433 5031
Peak-hour factor, PHF 0.78 0.78 0.78 0.91 0.91 0.91 0.93 0.93 0.93 0.95 0.95 0.95
Adj. Flow (vph) 114 32 14 565 64 409 26 1380 332 637 1234 95
RTOR Reduction (vph) 0 7 0 0 0 0 0 0 80 0 6 0
Lane Group Flow (vph) 80 73 0 311 318 409 26 1380 252 637 1323 0
Turn Type Split Split Free Prot pm+ov Prot
Protected Phases 4 4 3 3 5 2 3 1 6
Permitted Phases Free 2
Actuated Green, G (s) 8.3 8.3 25.6 25.6 120.0 4.2 45.0 70.6 25.1 65.9
Effective Green, g (s) 8.3 8.3 25.6 25.6 120.0 4.2 45.0 70.6 25.1 65.9
Actuated g/C Ratio 0.07 0.07 0.21 0.21 1.00 0.04 0.38 0.59 0.21 0.55
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 1.7 5.0 2.0 1.8 5.0
Lane Grp Cap (vph) 116 117 359 363 1583 62 1907 931 718 2763
v/s Ratio Prot c0.05 0.04 0.18 c0.19 0.01 c0.27 0.06 c0.19 0.26
v/s Ratio Perm 0.26 0.10
v/c Ratio 0.69 0.63 0.87 0.88 0.26 0.42 0.72 0.27 0.89 0.48
Uniform Delay, d1 54.6 54.3 45.5 45.7 0.0 56.7 32.2 12.1 46.1 16.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 12.8 7.4 18.6 19.8 0.4 1.7 2.4 0.1 12.4 0.6
Delay (s) 67.4 61.7 64.1 65.5 0.4 58.4 34.6 12.1 58.5 17.1
Level of Service E E E E A E C B E B
Approach Delay (s) 64.5 39.4 30.7 30.5
Approach LOS E D C C

Intersection Summary
HCM Average Control Delay 33.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 74.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
2: I-405 SB Ramps-Beverly Manor Rd & Seal Beach Blvd AM Peak Hour

I-405 PA/ED 12/7/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 80 80 311 318 409 26 1380 332 637 1329
v/c Ratio 0.69 0.65 0.87 0.87 0.26 0.30 0.72 0.33 0.89 0.47
Control Delay 83.5 73.6 68.7 69.6 0.4 62.8 36.2 3.8 61.3 17.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 83.5 73.6 68.7 69.6 0.4 62.8 36.2 3.8 61.3 17.6
Queue Length 50th (ft) 64 58 240 246 0 20 354 30 244 239
Queue Length 95th (ft) 104 97 #372 #382 0 50 423 60 #316 298
Internal Link Dist (ft) 201 488 519 1778
Turn Bay Length (ft) 500 110 150 280
Base Capacity (vph) 126 133 406 411 1583 118 1907 1051 772 2836
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.63 0.60 0.77 0.77 0.26 0.22 0.72 0.32 0.83 0.47

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
1: I-405 NB Ramps-Old Ranch Pkwy & Seal Beach Blvd PM Peak Hour

I-405 PA/ED 12/7/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 48 66 88 340 18 738 47 1461 604 343 1789 257
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 0.88 0.97 0.91 1.00 0.97 0.91 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 0.96 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1863 1583 1681 1693 2787 3433 5085 1583 3433 5085 1583
Flt Permitted 0.95 1.00 1.00 0.95 0.96 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 1863 1583 1681 1693 2787 3433 5085 1583 3433 5085 1583
Peak-hour factor, PHF 0.86 0.86 0.86 0.94 0.94 0.94 0.97 0.97 0.97 0.99 0.99 0.99
Adj. Flow (vph) 56 77 102 362 19 785 48 1506 623 346 1807 260
RTOR Reduction (vph) 0 0 94 0 0 101 0 0 60 0 0 109
Lane Group Flow (vph) 56 77 8 188 193 684 48 1506 563 346 1807 151
Turn Type Split Perm Split pm+ov Prot pm+ov Prot Perm
Protected Phases 7 7 8 8 1 5 2 8 1 6
Permitted Phases 7 8 2 6
Actuated Green, G (s) 8.2 8.2 8.2 17.1 17.1 33.1 4.9 52.7 69.8 16.0 63.8 63.8
Effective Green, g (s) 8.2 8.2 8.2 17.1 17.1 33.1 4.9 52.7 69.8 16.0 63.8 63.8
Actuated g/C Ratio 0.07 0.07 0.07 0.16 0.16 0.30 0.04 0.48 0.63 0.15 0.58 0.58
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 1.8 5.0 2.0 2.0 5.0 5.0
Lane Grp Cap (vph) 132 139 118 261 263 839 153 2436 1062 499 2949 918
v/s Ratio Prot 0.03 c0.04 0.11 0.11 c0.12 0.01 0.30 0.08 0.10 c0.36
v/s Ratio Perm 0.00 0.13 0.27 0.10
v/c Ratio 0.42 0.55 0.06 0.72 0.73 0.82 0.31 0.62 0.53 0.69 0.61 0.16
Uniform Delay, d1 48.6 49.1 47.3 44.2 44.3 35.6 50.9 21.2 11.1 44.7 15.1 10.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.8 2.7 0.1 8.0 8.8 5.8 0.4 1.2 0.2 3.4 1.0 0.4
Delay (s) 49.4 51.8 47.4 52.2 53.1 41.5 51.4 22.4 11.3 48.0 16.0 11.1
Level of Service D D D D D D D C B D B B
Approach Delay (s) 49.3 45.1 19.9 20.1
Approach LOS D D B C

Intersection Summary
HCM Average Control Delay 26.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 67.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
1: I-405 NB Ramps-Old Ranch Pkwy & Seal Beach Blvd PM Peak Hour

I-405 PA/ED 12/7/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 56 77 102 188 193 785 48 1506 623 346 1807 260
v/c Ratio 0.42 0.56 0.48 0.72 0.73 0.84 0.27 0.62 0.56 0.69 0.61 0.25
Control Delay 58.2 64.2 17.4 59.0 59.8 28.4 53.2 24.1 9.4 52.2 17.4 2.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 58.2 64.2 17.4 59.0 59.8 28.4 53.2 24.1 9.4 52.2 17.4 2.5
Queue Length 50th (ft) 38 53 0 133 136 182 17 287 153 120 302 0
Queue Length 95th (ft) 76 98 46 203 209 214 36 384 259 167 409 41
Internal Link Dist (ft) 981 272 1778 693
Turn Bay Length (ft) 230 120 580 180 140 530 420
Base Capacity (vph) 149 157 227 351 354 992 250 2437 1193 568 2985 1036
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.38 0.49 0.45 0.54 0.55 0.79 0.19 0.62 0.52 0.61 0.61 0.25

Intersection Summary



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
2: I-405 SB Ramps-Beverly Manor Rd & Seal Beach Blvd PM Peak Hour

I-405 PA/ED 12/7/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 153 52 25 527 30 634 6 1325 460 607 1500 110
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 0.95 0.95 1.00 1.00 0.91 1.00 0.97 0.91
Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99
Flt Protected 0.95 0.98 0.95 0.96 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1513 1516 1513 1525 1425 1593 4577 1425 3090 4530
Flt Permitted 0.95 0.98 0.95 0.96 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1513 1516 1513 1525 1425 1593 4577 1425 3090 4530
Peak-hour factor, PHF 0.80 0.80 0.80 0.93 0.93 0.93 0.93 0.93 0.93 0.94 0.94 0.94
Adj. Flow (vph) 191 65 31 567 32 682 6 1425 495 646 1596 117
RTOR Reduction (vph) 0 8 0 0 0 0 0 0 80 0 6 0
Lane Group Flow (vph) 143 136 0 301 298 682 6 1425 415 646 1707 0
Turn Type Split Split Free Prot pm+ov Prot
Protected Phases 4 4 3 3 5 2 3 1 6
Permitted Phases Free 2
Actuated Green, G (s) 12.0 12.0 24.7 24.7 120.0 1.2 41.4 66.1 25.9 66.1
Effective Green, g (s) 12.0 12.0 24.7 24.7 120.0 1.2 41.4 66.1 25.9 66.1
Actuated g/C Ratio 0.10 0.10 0.21 0.21 1.00 0.01 0.34 0.55 0.22 0.55
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 1.7 5.0 2.0 1.8 5.0
Lane Grp Cap (vph) 151 152 311 314 1425 16 1579 785 667 2495
v/s Ratio Prot c0.09 0.09 c0.20 0.20 0.00 c0.31 0.11 c0.21 0.38
v/s Ratio Perm 0.48 0.18
v/c Ratio 0.95 0.89 0.97 0.95 0.48 0.38 0.90 0.53 0.97 0.68
Uniform Delay, d1 53.7 53.4 47.3 47.0 0.0 59.0 37.4 17.1 46.6 19.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 56.4 42.4 41.7 36.7 1.2 5.3 8.8 0.3 26.7 1.5
Delay (s) 110.1 95.8 88.9 83.7 1.2 64.3 46.2 17.4 73.4 21.0
Level of Service F F F F A E D B E C
Approach Delay (s) 102.9 41.0 38.8 35.3
Approach LOS F D D D

Intersection Summary
HCM Average Control Delay 41.0 HCM Level of Service D
HCM Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 81.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - with Improvements
2: I-405 SB Ramps-Beverly Manor Rd & Seal Beach Blvd PM Peak Hour

I-405 PA/ED 12/7/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 143 144 301 298 682 6 1425 495 646 1713
v/c Ratio 0.95 0.90 0.96 0.95 0.48 0.09 0.90 0.57 0.97 0.65
Control Delay 114.6 99.3 90.6 86.5 1.2 58.2 46.7 8.6 74.6 19.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 114.6 99.3 90.6 86.5 1.2 58.2 46.7 8.6 74.6 19.1
Queue Length 50th (ft) 117 110 244 241 0 5 384 83 257 298
Queue Length 95th (ft)#212 #201 #429 #424 0 19 #463 142 #376 427
Internal Link Dist (ft) 201 488 519 1778
Turn Bay Length (ft) 500 110 150 280
Base Capacity (vph) 151 160 315 318 1425 106 1577 868 670 2622
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.95 0.90 0.96 0.94 0.48 0.06 0.90 0.57 0.96 0.65

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
1: I-405 NB Ramps-Old Ranch Pkwy & Seal Beach Blvd AM Peak Hour

I-405 PA/ED 12/6/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 13 8 14 279 55 466 173 1425 387 457 1978 447
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.97 0.95 0.95 0.97 0.91 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.88 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1863 1583 3433 1560 1504 3433 5085 1583 1770 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 1863 1583 3433 1560 1504 3433 5085 1583 1770 3539 1583
Peak-hour factor, PHF 0.73 0.73 0.73 0.94 0.94 0.94 0.83 0.83 0.83 0.96 0.96 0.96
Adj. Flow (vph) 18 11 19 297 59 496 208 1717 466 476 2060 466
RTOR Reduction (vph) 0 0 16 0 145 95 0 0 0 0 0 172
Lane Group Flow (vph) 18 11 3 297 137 178 208 1717 466 476 2060 294
Turn Type Split pm+ov Split pm+ov Prot Free Prot pm+ov
Protected Phases 7 7 5 8 8 1 5 2 1 6 7
Permitted Phases 7 8 Free 6
Actuated Green, G (s) 5.6 5.6 15.0 13.9 13.9 45.2 9.4 33.2 100.0 31.3 55.1 60.7
Effective Green, g (s) 5.6 5.6 15.0 13.9 13.9 45.2 9.4 33.2 100.0 31.3 55.1 60.7
Actuated g/C Ratio 0.06 0.06 0.15 0.14 0.14 0.45 0.09 0.33 1.00 0.31 0.55 0.61
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 1.8 2.0 2.0 2.0 1.8 5.0 2.0 5.0 2.0
Lane Grp Cap (vph) 99 104 237 477 217 740 323 1688 1583 554 1950 1024
v/s Ratio Prot 0.01 0.01 0.00 0.09 c0.09 0.08 0.06 0.34 c0.27 c0.58 0.02
v/s Ratio Perm 0.00 0.04 c0.29 0.17
v/c Ratio 0.18 0.11 0.01 0.62 0.63 0.24 0.64 1.02 0.29 0.86 1.06 0.29
Uniform Delay, d1 45.0 44.8 36.2 40.6 40.6 16.8 43.7 33.4 0.0 32.3 22.4 9.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.2 0.0 1.8 4.4 0.1 3.3 26.3 0.5 12.1 37.2 0.1
Delay (s) 45.3 45.0 36.2 42.4 45.0 16.9 47.0 59.7 0.5 44.4 59.6 9.4
Level of Service D D D D D B D E A D E A
Approach Delay (s) 41.6 35.1 47.0 49.4
Approach LOS D D D D

Intersection Summary
HCM Average Control Delay 46.5 HCM Level of Service D
HCM Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 84.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
1: I-405 NB Ramps-Old Ranch Pkwy & Seal Beach Blvd AM Peak Hour

I-405 PA/ED 12/6/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 18 11 19 297 282 273 208 1717 466 476 2060 466
v/c Ratio 0.18 0.10 0.08 0.62 0.78 0.33 0.65 1.02 0.29 0.86 1.06 0.40
Control Delay 48.5 46.2 9.4 45.8 31.8 6.4 54.0 61.4 0.5 49.7 61.5 2.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 48.5 46.2 9.4 45.8 31.8 6.4 54.0 61.4 0.5 49.7 61.5 2.2
Queue Length 50th (ft) 11 7 0 94 73 32 65 ~456 0 268 ~761 6
Queue Length 95th (ft) 27 20 9 127 162 84 #105 #489 0 #511 #975 46
Internal Link Dist (ft) 981 272 1778 693
Turn Bay Length (ft) 140 530
Base Capacity (vph) 142 149 256 657 434 828 326 1685 1583 554 1950 1206
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.13 0.07 0.07 0.45 0.65 0.33 0.64 1.02 0.29 0.86 1.06 0.39

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
2: I-405 SB Ramps-Beverly Manor Rd & Seal Beach Blvd AM Peak Hour

I-405 PA/ED 12/6/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 93 25 11 533 59 391 26 1501 320 639 1525 107
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 1.00 0.91 1.00 1.00 0.91
Frt 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99
Flt Protected 0.96 1.00 0.95 0.96 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1792 1583 1681 1701 1583 1770 5085 1583 1770 5035
Flt Permitted 0.96 1.00 0.95 0.96 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1792 1583 1681 1701 1583 1770 5085 1583 1770 5035
Peak-hour factor, PHF 0.78 0.78 0.78 0.91 0.91 0.91 0.93 0.93 0.93 0.95 0.95 0.95
Adj. Flow (vph) 119 32 14 586 65 430 28 1614 344 673 1605 113
RTOR Reduction (vph) 0 0 13 0 0 0 0 0 87 0 6 0
Lane Group Flow (vph) 0 151 1 322 329 430 28 1614 257 673 1712 0
Turn Type Split Perm Split Free Prot pm+ov Prot
Protected Phases 4 4 3 3 5 2 3 1 6
Permitted Phases 4 Free 2
Actuated Green, G (s) 8.0 8.0 21.0 21.0 120.0 4.2 36.0 57.0 39.0 70.8
Effective Green, g (s) 8.0 8.0 21.0 21.0 120.0 4.2 36.0 57.0 39.0 70.8
Actuated g/C Ratio 0.07 0.07 0.18 0.18 1.00 0.04 0.30 0.48 0.32 0.59
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 1.7 5.0 2.0 1.8 5.0
Lane Grp Cap (vph) 119 106 294 298 1583 62 1526 752 575 2971
v/s Ratio Prot c0.08 0.19 c0.19 0.02 c0.32 0.06 c0.38 0.34
v/s Ratio Perm 0.00 0.27 0.10
v/c Ratio 1.27 0.01 1.10 1.10 0.27 0.45 1.06 0.34 1.17 0.58
Uniform Delay, d1 56.0 52.3 49.5 49.5 0.0 56.8 42.0 19.7 40.5 15.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 171.4 0.0 80.4 83.0 0.4 1.9 40.0 0.1 94.2 0.8
Delay (s) 227.4 52.3 129.9 132.5 0.4 58.7 82.0 19.8 134.7 16.1
Level of Service F D F F A E F B F B
Approach Delay (s) 212.5 79.2 70.9 49.5
Approach LOS F E E D

Intersection Summary
HCM Average Control Delay 67.5 HCM Level of Service E
HCM Volume to Capacity ratio 1.13
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 97.4% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
2: I-405 SB Ramps-Beverly Manor Rd & Seal Beach Blvd AM Peak Hour

I-405 PA/ED 12/6/2010
Albert Grover & Associates

Lane Group EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 151 14 322 329 430 28 1614 344 673 1718
v/c Ratio 1.27 0.12 1.10 1.10 0.27 0.31 1.06 0.41 1.17 0.56
Control Delay 216.3 25.9 126.6 128.9 0.4 63.5 80.7 7.8 131.3 15.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 216.3 25.9 126.6 128.9 0.4 63.5 80.7 7.8 131.3 15.8
Queue Length 50th (ft)~147 0 ~296 ~305 0 21 ~502 58 ~621 295
Queue Length 95th (ft)#233 17 #490 #498 0 52 #599 109 #852 356
Internal Link Dist (ft) 201 488 519 1778
Turn Bay Length (ft) 500 110 150 280
Base Capacity (vph) 119 119 294 298 1583 118 1526 839 575 3043
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.27 0.12 1.10 1.10 0.27 0.24 1.06 0.41 1.17 0.56

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

PM Peak Hour 
 

 
 
 
 
 
 
 
 

 
 
 



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
1: I-405 NB Ramps-Old Ranch Pkwy & Seal Beach Blvd PM Peak Hour

I-405 PA/ED 12/6/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 52 68 93 361 19 760 49 2005 651 353 1925 268
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.97 0.95 0.95 0.97 0.91 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.86 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1593 1676 1425 3090 1365 1354 3090 4577 1425 1593 3185 1425
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1593 1676 1425 3090 1365 1354 3090 4577 1425 1593 3185 1425
Peak-hour factor, PHF 0.86 0.86 0.86 0.94 0.94 0.94 0.97 0.97 0.97 0.99 0.99 0.99
Adj. Flow (vph) 60 79 108 384 20 809 51 2067 671 357 1944 271
RTOR Reduction (vph) 0 0 17 0 257 36 0 0 0 0 0 87
Lane Group Flow (vph) 60 79 91 384 159 377 51 2067 671 357 1944 184
Turn Type Split pm+ov Split pm+ov Prot Free Prot pm+ov
Protected Phases 7 7 5 8 8 1 5 2 1 6 7
Permitted Phases 7 8 Free 6
Actuated Green, G (s) 7.8 7.8 13.9 16.9 16.9 40.2 6.1 46.0 110.0 23.3 63.2 71.0
Effective Green, g (s) 7.8 7.8 13.9 16.9 16.9 40.2 6.1 46.0 110.0 23.3 63.2 71.0
Actuated g/C Ratio 0.07 0.07 0.13 0.15 0.15 0.37 0.06 0.42 1.00 0.21 0.57 0.65
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 1.8 2.0 2.0 2.0 1.8 5.0 2.0 5.0 2.0
Lane Grp Cap (vph) 113 119 232 475 210 495 171 1914 1425 337 1830 920
v/s Ratio Prot 0.04 0.05 0.02 c0.12 0.12 0.16 0.02 0.45 c0.22 c0.61 0.01
v/s Ratio Perm 0.04 0.12 c0.47 0.12
v/c Ratio 0.53 0.66 0.39 0.81 0.76 0.76 0.30 1.08 0.47 1.06 1.06 0.20
Uniform Delay, d1 49.3 49.8 44.2 45.0 44.6 30.7 49.9 32.0 0.0 43.4 23.4 7.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.4 10.3 0.4 9.2 12.8 6.1 0.4 45.9 1.1 65.5 39.8 0.0
Delay (s) 51.7 60.1 44.6 54.2 57.4 36.8 50.3 77.9 1.1 108.9 63.2 8.0
Level of Service D E D D E D D E A F E A
Approach Delay (s) 51.3 49.4 58.9 63.8
Approach LOS D D E E

Intersection Summary
HCM Average Control Delay 58.8 HCM Level of Service E
HCM Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 99.9% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
1: I-405 NB Ramps-Old Ranch Pkwy & Seal Beach Blvd PM Peak Hour

I-405 PA/ED 12/6/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 60 79 108 384 416 413 51 2067 671 357 1944 271
v/c Ratio 0.53 0.66 0.44 0.81 0.89 0.78 0.30 1.08 0.47 1.06 1.06 0.27
Control Delay 66.4 76.1 38.9 58.5 35.1 30.9 53.9 77.6 1.1 109.0 64.8 1.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 66.4 76.1 38.9 58.5 35.1 30.9 53.9 77.6 1.1 109.0 64.8 1.6
Queue Length 50th (ft) 41 55 55 135 82 175 18 ~598 0 ~302 ~822 4
Queue Length 95th (ft) 82 #116 104 186 #269 #302 37 #695 0 #486 #983 23
Internal Link Dist (ft) 981 272 1778 693
Turn Bay Length (ft) 140 530
Base Capacity (vph) 120 126 273 534 487 531 225 1914 1425 337 1829 1011
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.50 0.63 0.40 0.72 0.85 0.78 0.23 1.08 0.47 1.06 1.06 0.27

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
2: I-405 SB Ramps-Beverly Manor Rd & Seal Beach Blvd PM Peak Hour

I-405 PA/ED 12/6/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 161 53 26 591 34 718 10 1826 482 635 1627 117
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 1.00 0.91 1.00 1.00 0.91
Frt 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99
Flt Protected 0.96 1.00 0.95 0.96 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1795 1583 1681 1694 1583 1770 5085 1583 1770 5034
Flt Permitted 0.96 1.00 0.95 0.96 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1795 1583 1681 1694 1583 1770 5085 1583 1770 5034
Peak-hour factor, PHF 0.80 0.80 0.80 0.93 0.93 0.93 0.93 0.93 0.93 0.94 0.94 0.94
Adj. Flow (vph) 201 66 32 635 37 772 11 1963 518 676 1731 124
RTOR Reduction (vph) 0 0 29 0 0 0 0 0 92 0 6 0
Lane Group Flow (vph) 0 267 3 337 335 772 11 1963 426 676 1849 0
Turn Type Split Perm Split Free Prot pm+ov Prot
Protected Phases 4 4 3 3 5 2 3 1 6
Permitted Phases 4 Free 2
Actuated Green, G (s) 13.0 13.0 21.0 21.0 120.0 1.3 39.0 60.0 31.0 68.7
Effective Green, g (s) 13.0 13.0 21.0 21.0 120.0 1.3 39.0 60.0 31.0 68.7
Actuated g/C Ratio 0.11 0.11 0.18 0.18 1.00 0.01 0.32 0.50 0.26 0.57
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 1.7 5.0 2.0 1.8 5.0
Lane Grp Cap (vph) 194 171 294 296 1583 19 1653 792 457 2882
v/s Ratio Prot c0.15 c0.20 0.20 0.01 c0.39 0.09 c0.38 0.37
v/s Ratio Perm 0.00 0.49 0.17
v/c Ratio 1.38 0.02 1.15 1.13 0.49 0.58 1.19 0.54 1.48 0.64
Uniform Delay, d1 53.5 47.8 49.5 49.5 0.0 59.1 40.5 20.5 44.5 17.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 198.3 0.0 98.0 92.7 1.1 23.8 90.8 0.4 227.2 1.1
Delay (s) 251.8 47.8 147.5 142.2 1.1 82.9 131.3 20.9 271.7 18.4
Level of Service F D F F A F F C F B
Approach Delay (s) 230.0 68.0 108.1 86.1
Approach LOS F E F F

Intersection Summary
HCM Average Control Delay 96.7 HCM Level of Service F
HCM Volume to Capacity ratio 1.29
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 104.4% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
2: I-405 SB Ramps-Beverly Manor Rd & Seal Beach Blvd PM Peak Hour

I-405 PA/ED 12/6/2010
Albert Grover & Associates

Lane Group EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 267 32 337 335 772 11 1963 518 676 1855
v/c Ratio 1.37 0.16 1.15 1.13 0.49 0.15 1.19 0.59 1.48 0.61
Control Delay 235.7 18.0 142.5 137.7 1.1 59.2 127.5 10.1 260.6 16.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 235.7 18.0 142.5 137.7 1.1 59.2 127.5 10.1 260.6 16.7
Queue Length 50th (ft)~274 0 ~322 ~316 0 8 ~671 103 ~721 296
Queue Length 95th (ft)#377 24 #517 #511 0 28 #767 169 #952 429
Internal Link Dist (ft) 201 488 519 1778
Turn Bay Length (ft) 500 90 120 280
Base Capacity (vph) 195 200 294 296 1583 118 1653 884 457 3023
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.37 0.16 1.15 1.13 0.49 0.09 1.19 0.59 1.48 0.61

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
1: I-405 NB Ramps-Old Ranch Pkwy & Seal Beach Blvd AM Peak Hour

I-405 PA/ED 12/7/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 13 8 14 279 55 466 173 1425 387 457 1978 447
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 0.88 0.97 0.91 1.00 0.97 0.91 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 0.97 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1863 1583 1681 1712 2787 3433 5085 1583 3433 5085 1583
Flt Permitted 0.95 1.00 1.00 0.95 0.97 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 1863 1583 1681 1712 2787 3433 5085 1583 3433 5085 1583
Peak-hour factor, PHF 0.73 0.73 0.73 0.94 0.94 0.94 0.83 0.83 0.83 0.96 0.96 0.96
Adj. Flow (vph) 18 11 19 297 59 496 208 1717 466 476 2060 466
RTOR Reduction (vph) 0 0 18 0 0 169 0 0 131 0 0 204
Lane Group Flow (vph) 18 11 1 175 181 327 208 1717 335 476 2060 262
Turn Type Split Perm Split pm+ov Prot pm+ov Prot Perm
Protected Phases 7 7 8 8 1 5 2 8 1 6
Permitted Phases 7 8 2 6
Actuated Green, G (s) 3.8 3.8 3.8 14.8 14.8 32.3 9.1 47.9 62.7 17.5 56.3 56.3
Effective Green, g (s) 3.8 3.8 3.8 14.8 14.8 32.3 9.1 47.9 62.7 17.5 56.3 56.3
Actuated g/C Ratio 0.04 0.04 0.04 0.15 0.15 0.32 0.09 0.48 0.63 0.18 0.56 0.56
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 1.8 5.0 2.0 2.0 5.0 5.0
Lane Grp Cap (vph) 67 71 60 249 253 1012 312 2436 993 601 2863 891
v/s Ratio Prot c0.01 0.01 0.10 c0.11 0.06 0.06 0.34 0.05 c0.14 c0.41
v/s Ratio Perm 0.00 0.06 0.16 0.17
v/c Ratio 0.27 0.15 0.01 0.70 0.72 0.32 0.67 0.70 0.34 0.79 0.72 0.29
Uniform Delay, d1 46.7 46.5 46.3 40.5 40.6 25.6 44.0 20.5 8.8 39.5 16.1 11.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.8 0.4 0.0 7.1 7.8 0.1 4.1 1.7 0.1 6.6 1.6 0.8
Delay (s) 47.5 46.9 46.3 47.6 48.4 25.7 48.1 22.2 8.9 46.1 17.6 12.3
Level of Service D D D D D C D C A D B B
Approach Delay (s) 46.9 35.0 21.9 21.3
Approach LOS D C C C

Intersection Summary
HCM Average Control Delay 23.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 69.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
1: I-405 NB Ramps-Old Ranch Pkwy & Seal Beach Blvd AM Peak Hour

I-405 PA/ED 12/7/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 18 11 19 175 181 496 208 1717 466 476 2060 466
v/c Ratio 0.18 0.10 0.18 0.70 0.71 0.42 0.66 0.68 0.40 0.79 0.70 0.42
Control Delay 48.5 46.2 22.8 55.1 55.6 11.6 55.1 23.4 2.5 49.8 18.5 2.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 48.5 46.2 22.8 55.1 55.6 11.6 55.1 23.4 2.5 49.8 18.5 2.7
Queue Length 50th (ft) 11 7 0 112 116 59 65 326 18 147 359 0
Queue Length 95th (ft) 27 20 16 178 184 98 #105 378 34 #208 464 50
Internal Link Dist (ft) 409 272 1778 693
Turn Bay Length (ft) 230 120 580 180 140 530 420
Base Capacity (vph) 142 149 144 321 327 1203 319 2516 1217 644 2942 1112
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.13 0.07 0.13 0.55 0.55 0.41 0.65 0.68 0.38 0.74 0.70 0.42

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
2: I-405 SB Ramps-Beverly Manor Rd & Seal Beach Blvd AM Peak Hour

I-405 PA/ED 12/7/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 93 25 11 533 59 391 26 1501 320 639 1525 107
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 0.95 0.95 1.00 1.00 0.91 1.00 0.97 0.91
Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99
Flt Protected 0.95 0.98 0.95 0.96 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1681 1687 1681 1701 1583 1770 5085 1583 3433 5035
Flt Permitted 0.95 0.98 0.95 0.96 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1681 1687 1681 1701 1583 1770 5085 1583 3433 5035
Peak-hour factor, PHF 0.78 0.78 0.78 0.91 0.91 0.91 0.93 0.93 0.93 0.95 0.95 0.95
Adj. Flow (vph) 119 32 14 586 65 430 28 1614 344 673 1605 113
RTOR Reduction (vph) 0 7 0 0 0 0 0 0 69 0 6 0
Lane Group Flow (vph) 82 76 0 322 329 430 28 1614 275 673 1712 0
Turn Type Split Split Free Prot pm+ov Prot
Protected Phases 4 4 3 3 5 2 3 1 6
Permitted Phases Free 2
Actuated Green, G (s) 7.7 7.7 25.3 25.3 120.0 4.2 45.6 70.9 25.4 66.8
Effective Green, g (s) 7.7 7.7 25.3 25.3 120.0 4.2 45.6 70.9 25.4 66.8
Actuated g/C Ratio 0.06 0.06 0.21 0.21 1.00 0.04 0.38 0.59 0.21 0.56
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 1.7 5.0 2.0 1.8 5.0
Lane Grp Cap (vph) 108 108 354 359 1583 62 1932 935 727 2803
v/s Ratio Prot c0.05 0.05 0.19 c0.19 0.02 c0.32 0.06 c0.20 0.34
v/s Ratio Perm 0.27 0.11
v/c Ratio 0.76 0.71 0.91 0.92 0.27 0.45 0.84 0.29 0.93 0.61
Uniform Delay, d1 55.2 55.0 46.2 46.3 0.0 56.8 33.8 12.2 46.4 17.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 23.4 15.9 25.7 26.9 0.4 1.9 4.5 0.1 17.4 1.0
Delay (s) 78.6 70.9 71.9 73.2 0.4 58.7 38.3 12.2 63.8 18.9
Level of Service E E E E A E D B E B
Approach Delay (s) 74.7 43.9 34.0 31.5
Approach LOS E D C C

Intersection Summary
HCM Average Control Delay 36.0 HCM Level of Service D
HCM Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 80.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
2: I-405 SB Ramps-Beverly Manor Rd & Seal Beach Blvd AM Peak Hour

I-405 PA/ED 12/7/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 82 83 322 329 430 28 1614 344 673 1718
v/c Ratio 0.76 0.72 0.91 0.92 0.27 0.31 0.83 0.34 0.93 0.60
Control Delay 94.9 83.6 75.6 76.7 0.4 63.5 39.2 4.5 66.3 19.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 94.9 83.6 75.6 76.7 0.4 63.5 39.2 4.5 66.3 19.0
Queue Length 50th (ft) 66 62 253 260 0 21 427 39 263 335
Queue Length 95th (ft)#122 #112 #418 #427 0 52 493 70 #369 402
Internal Link Dist (ft) 201 488 519 1778
Turn Bay Length (ft) 500 110 150 280
Base Capacity (vph) 112 119 378 383 1583 118 1933 1024 745 2874
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.73 0.70 0.85 0.86 0.27 0.24 0.83 0.34 0.90 0.60

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
1: I-405 NB Ramps-Old Ranch Pkwy & Seal Beach Blvd PM Peak Hour

I-405 PA/ED 12/7/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 52 68 93 361 19 760 49 2005 651 353 1925 268
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 0.88 0.97 0.91 1.00 0.97 0.91 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 0.96 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1863 1583 1681 1693 2787 3433 5085 1583 3433 5085 1583
Flt Permitted 0.95 1.00 1.00 0.95 0.96 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 1863 1583 1681 1693 2787 3433 5085 1583 3433 5085 1583
Peak-hour factor, PHF 0.86 0.86 0.86 0.94 0.94 0.94 0.97 0.97 0.97 0.99 0.99 0.99
Adj. Flow (vph) 60 79 108 384 20 809 51 2067 671 357 1944 271
RTOR Reduction (vph) 0 0 101 0 0 65 0 0 45 0 0 111
Lane Group Flow (vph) 60 79 7 200 204 744 51 2067 626 357 1944 160
Turn Type Split Perm Split pm+ov Prot pm+ov Prot Perm
Protected Phases 7 7 8 8 1 5 2 8 1 6
Permitted Phases 7 8 2 6
Actuated Green, G (s) 7.5 7.5 7.5 16.7 16.7 31.9 5.0 54.6 71.3 15.2 64.8 64.8
Effective Green, g (s) 7.5 7.5 7.5 16.7 16.7 31.9 5.0 54.6 71.3 15.2 64.8 64.8
Actuated g/C Ratio 0.07 0.07 0.07 0.15 0.15 0.29 0.05 0.50 0.65 0.14 0.59 0.59
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 1.8 5.0 2.0 2.0 5.0 5.0
Lane Grp Cap (vph) 121 127 108 255 257 808 156 2524 1084 474 2996 933
v/s Ratio Prot 0.03 c0.04 0.12 0.12 c0.13 0.01 c0.41 0.09 0.10 0.38
v/s Ratio Perm 0.00 0.14 0.31 0.10
v/c Ratio 0.50 0.62 0.07 0.78 0.79 0.92 0.33 0.82 0.58 0.75 0.65 0.17
Uniform Delay, d1 49.4 49.9 48.0 44.9 45.0 37.8 50.9 23.5 10.9 45.6 15.0 10.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.2 6.6 0.1 13.5 14.5 15.4 0.4 3.1 0.5 5.9 1.1 0.4
Delay (s) 50.6 56.5 48.1 58.4 59.5 53.2 51.3 26.6 11.3 51.5 16.1 10.7
Level of Service D E D E E D D C B D B B
Approach Delay (s) 51.4 55.1 23.4 20.5
Approach LOS D E C C

Intersection Summary
HCM Average Control Delay 29.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 78.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
1: I-405 NB Ramps-Old Ranch Pkwy & Seal Beach Blvd PM Peak Hour

I-405 PA/ED 12/7/2010
Albert Grover & Associates

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 60 79 108 200 204 809 51 2067 671 357 1944 271
v/c Ratio 0.50 0.63 0.52 0.78 0.79 0.92 0.28 0.82 0.60 0.75 0.64 0.26
Control Delay 63.7 71.4 18.7 65.8 66.5 42.5 53.4 27.6 9.9 56.5 17.0 2.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 63.7 71.4 18.7 65.8 66.5 42.5 53.4 27.6 9.9 56.5 17.0 2.1
Queue Length 50th (ft) 41 55 0 142 145 212 18 461 183 126 343 0
Queue Length 95th (ft) 81 #106 48 #240 #244 #312 37 532 281 #188 412 37
Internal Link Dist (ft) 981 272 1778 693
Turn Bay Length (ft) 230 120 580 180 140 530 420
Base Capacity (vph) 130 136 216 290 293 875 250 2522 1154 476 3032 1053
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.46 0.58 0.50 0.69 0.70 0.92 0.20 0.82 0.58 0.75 0.64 0.26

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
2: I-405 SB Ramps-Beverly Manor Rd & Seal Beach Blvd PM Peak Hour

I-405 PA/ED 12/7/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 161 53 26 591 34 718 10 1826 482 635 1627 117
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 0.95 0.95 1.00 1.00 0.91 1.00 0.97 0.91
Frt 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99
Flt Protected 0.95 0.98 0.95 0.96 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1513 1515 1513 1525 1425 1593 4577 1425 3090 4531
Flt Permitted 0.95 0.98 0.95 0.96 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1513 1515 1513 1525 1425 1593 4577 1425 3090 4531
Peak-hour factor, PHF 0.80 0.80 0.80 0.93 0.93 0.93 0.93 0.93 0.93 0.94 0.94 0.94
Adj. Flow (vph) 201 66 32 635 37 772 11 1963 518 676 1731 124
RTOR Reduction (vph) 0 8 0 0 0 0 0 0 57 0 6 0
Lane Group Flow (vph) 151 140 0 337 335 772 11 1963 461 676 1849 0
Turn Type Split Split Free Prot pm+ov Prot
Protected Phases 4 4 3 3 5 2 3 1 6
Permitted Phases Free 2
Actuated Green, G (s) 10.0 10.0 24.0 24.0 120.0 1.3 47.0 71.0 23.0 68.7
Effective Green, g (s) 10.0 10.0 24.0 24.0 120.0 1.3 47.0 71.0 23.0 68.7
Actuated g/C Ratio 0.08 0.08 0.20 0.20 1.00 0.01 0.39 0.59 0.19 0.57
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 1.7 5.0 2.0 1.8 5.0
Lane Grp Cap (vph) 126 126 303 305 1425 17 1793 843 592 2594
v/s Ratio Prot c0.10 0.09 c0.22 0.22 0.01 c0.43 0.11 c0.22 0.41
v/s Ratio Perm 0.54 0.21
v/c Ratio 1.20 1.11 1.11 1.10 0.54 0.65 1.09 0.55 1.14 0.71
Uniform Delay, d1 55.0 55.0 48.0 48.0 0.0 59.1 36.5 14.8 48.5 18.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2143.1 112.5 85.3 80.5 1.5 49.2 52.1 0.4 82.7 1.7
Delay (s) 198.1 167.5 133.3 128.5 1.5 108.3 88.6 15.2 131.2 20.2
Level of Service F F F F A F F B F C
Approach Delay (s) 183.0 61.7 73.5 49.9
Approach LOS F E E D

Intersection Summary
HCM Average Control Delay 67.0 HCM Level of Service E
HCM Volume to Capacity ratio 1.12
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 95.2% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - with Improvements
2: I-405 SB Ramps-Beverly Manor Rd & Seal Beach Blvd PM Peak Hour

I-405 PA/ED 12/7/2010
Albert Grover & Associates

Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 151 148 337 335 772 11 1963 518 676 1855
v/c Ratio 1.20 1.10 1.11 1.10 0.54 0.16 1.09 0.58 1.14 0.68
Control Delay 189.9 153.4 129.8 125.4 1.5 59.9 87.4 8.5 126.5 18.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 189.9 153.4 129.8 125.4 1.5 59.9 87.4 8.5 126.5 18.4
Queue Length 50th (ft)~149 ~130 ~314 ~309 0 8 ~629 94 ~315 317
Queue Length 95th (ft)#249 #230 #510 #505 0 28 #726 153 #434 466
Internal Link Dist (ft) 201 488 519 1778
Turn Bay Length (ft) 500 110 150 280
Base Capacity (vph) 126 135 303 305 1425 106 1793 900 592 2719
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.20 1.10 1.11 1.10 0.54 0.10 1.09 0.58 1.14 0.68

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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I‐405 PA/ED ‐ Year 2040 No Build Condition 
Seal Beach Boulevard at I‐405 NB On‐Ramp

Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 64 43 59 59 70 43 64 48 48 38

Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75
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Time (Minutes)

PM PEAK HOUR

Arrival Rate

Discharge @ 750 vph/lane

Discharge @ 650 vph/lane

Discharge @ 500 vph/lane
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Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 650 vph/lane 65 65 65 65 65 65 65 65 65 65

Max Queue (veh) 0 0 0 0 5 0 0 0 0 0

Discharge @ 500 vph/lane 50 50 50 50 50 50 50 50 50 50

Max Queue (veh) 14 7 16 25 45 38 52 50 48 36

1072 2Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



I‐405 PA/ED ‐ Year 2040 Project Condition 
Seal Beach Boulevard at I‐405 NB On‐Ramp

Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 64 43 59 59 70 43 64 48 48 38

Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75
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Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 650 vph/lane 65 65 65 65 65 65 65 65 65 65

Max Queue (veh) 0 0 0 0 5 0 0 0 0 0

Discharge @ 500 vph/lane 50 50 50 50 50 50 50 50 50 50

Max Queue (veh) 14 7 16 25 45 38 52 50 48 36

1072 2Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



I‐405 PA/ED ‐ Year 2040 No Build Condition 
Seal Beach Boulevard at I‐405 SB On‐Ramp

Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 59 70 53 47 64 59 47 64 70 53

Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75

59

70

53
47

59

47

70

53

0

100

200

300

400

500

600

700

800

900

1000

1100

1200

0

10

20

30

40

50

60

70

80

90

100

110

120

6 12 18 24 30 36 42 48N
u
m
b
e
r 
o
f 
V
eh

ic
le
s 
 (
1
/1
0
 o
f 
an

 H
o
u
r)
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Discharge @ 750 vph/lane

Discharge @ 650 vph/lane

Discharge @ 500 vph/lane
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Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 650 vph/lane 65 65 65 65 65 65 65 65 65 65

Max Queue (veh) 0 5 0 0 0 0 0 0 5 0

Discharge @ 500 vph/lane 50 50 50 50 50 50 50 50 50 50

Max Queue (veh) 9 29 32 29 43 52 49 63 83 86

1170 2Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



I‐405 PA/ED ‐ Year 2040 Project Condition 
Seal Beach Boulevard at I‐405 SB On‐Ramp

Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 59 70 53 47 64 59 47 64 70 53

Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75
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Arrival Rate

Discharge @ 750 vph/lane

Discharge @ 650 vph/lane
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Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 650 vph/lane 65 65 65 65 65 65 65 65 65 65

Max Queue (veh) 0 5 0 0 0 0 0 0 5 0

Discharge @ 500 vph/lane 50 50 50 50 50 50 50 50 50 50

Max Queue (veh) 9 29 32 29 43 52 49 63 83 86

1170 2Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Bear St at SR‐73 Interchange 
Intersection Level of Service Analysis Worksheets 
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Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

PM Peak Hour

Existing Condition (Year 2009) Arterial Interchange Analysis and Levels of Service

North/South Street
Agency(s)ID

Location

Traffic Control/

Comments
East/West Street

No. of 

Lanes

AM Peak Hour

Bear Street Interchange at SR‐73

1 SR‐73 NB Ramps Bear Street Existing Traffic Signal Caltrans, Costa Mesa ‐‐ ‐‐ ‐‐ 0.50 13.6 B ‐‐ ‐‐ 0.47 12.8 B

2 SR‐73 SB Ramps Bear Street Existing Traffic Signal Caltrans, Costa Mesa ‐‐ ‐‐ ‐‐ 0.43 13.1 B ‐‐ ‐‐ 0.51 13.5 B

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

Albert Grover and Associates  12/15/2010



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

No Build Condition (Year 2020) Arterial Interchange Analysis and Levels of Service

PM Peak Hour

East/West Street North/South Street
ID

Location

Traffic Control/

Comments
Agency(s)

No. of 

Lanes

AM Peak Hour

Bear Street Interchange at SR‐73

1 SR‐73 NB Ramps Bear Street Existing Traffic Signal Caltrans, Costa Mesa ‐‐ ‐‐ ‐‐ 0.55 14.1 B ‐‐ ‐‐ 0.53 13.3 B

2 SR‐73 SB Ramps Bear Street Existing Traffic Signal Caltrans, Costa Mesa ‐‐ ‐‐ ‐‐ 0.48 13.3 B ‐‐ ‐‐ 0.55 14.3 B

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

Albert Grover and Associates  12/15/2010



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

Project Condition (Year 2020) Arterial Interchange Analysis and Levels of Service

ID

Location

Traffic Control/

Comments
Agency(s)

No. of 

Lanes

AM Peak Hour PM Peak Hour

East/West Street North/South Street

Bear Street Interchange at SR‐73

1 SR‐73 NB Ramps Bear Street Existing Traffic Signal Caltrans, Costa Mesa ‐‐ ‐‐ ‐‐ 0.55 16.1 B ‐‐ ‐‐ 0.52 15.0 B

2 SR‐73 SB Ramps Bear Street Existing Traffic Signal Caltrans, Costa Mesa ‐‐ ‐‐ ‐‐ 0.49 14.4 B ‐‐ ‐‐ 0.58 16.1 B

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

Albert Grover and Associates  12/15/2010



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

No Build Condition (Year 2040) Arterial Interchange Analysis and Levels of Service

PM Peak Hour

East/West Street North/South Street
ID

Location

Traffic Control/

Comments
Agency(s)

No. of 

Lanes

AM Peak Hour

Bear Street Interchange at SR‐73

1 SR‐73 NB Ramps Bear Street Existing Traffic Signal Caltrans, Costa Mesa ‐‐ ‐‐ ‐‐ 0.59 14.7 B ‐‐ ‐‐ 0.56 13.8 B

2 SR‐73 SB Ramps Bear Street Existing Traffic Signal Caltrans, Costa Mesa ‐‐ ‐‐ ‐‐ 0.52 13.6 B ‐‐ ‐‐ 0.63 15.9 B

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

Albert Grover and Associates  12/15/2010



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

Project Condition (Year 2040) Arterial Interchange Analysis and Levels of Service

ID

Location

Traffic Control/

Comments
Agency(s)

No. of 

Lanes

AM Peak Hour PM Peak Hour

East/West Street North/South Street

Bear Street Interchange at SR‐73

1 SR‐73 NB Ramps Bear Street Existing Traffic Signal Caltrans, Costa Mesa ‐‐ ‐‐ ‐‐ 0.59 14.5 B ‐‐ ‐‐ 0.56 13.8 B

2 SR‐73 SB Ramps Bear Street Existing Traffic Signal Caltrans, Costa Mesa ‐‐ ‐‐ ‐‐ 0.53 13.7 B ‐‐ ‐‐ 0.67 16.7 B

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

Albert Grover and Associates  12/15/2010
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HCM Analysis & Queuing Existing Condition (Year 2009)
1: SR-73 NB Ramps & Bear Street AM Peak Hour

I-405 PA/ED 9/20/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 212 0 281 145 334 0 0 681 215
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.88 1.00 0.95 0.91
Frt 1.00 0.85 1.00 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 2787 1770 3539 4902
Flt Permitted 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 2787 1770 3539 4902
Peak-hour factor, PHF 0.92 0.92 0.92 0.93 0.93 0.93 0.97 0.97 0.97 0.91 0.91 0.91
Adj. Flow (vph) 0 0 0 228 0 302 149 344 0 0 748 236
RTOR Reduction (vph) 0 0 0 0 0 239 0 0 0 0 79 0
Lane Group Flow (vph) 0 0 0 228 0 63 149 344 0 0 905 0
Turn Type custom custom Prot
Protected Phases 5 2 6
Permitted Phases 8 8
Actuated Green, G (s) 12.5 12.5 8.6 39.5 26.9
Effective Green, g (s) 12.5 12.5 8.6 39.5 26.9
Actuated g/C Ratio 0.21 0.21 0.14 0.66 0.45
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 369 581 254 2330 2198
v/s Ratio Prot c0.08 0.10 c0.18
v/s Ratio Perm c0.13 0.02
v/c Ratio 0.62 0.11 0.59 0.15 0.41
Uniform Delay, d1 21.6 19.2 24.0 3.9 11.2
Progression Factor 1.00 1.00 0.81 0.63 1.00
Incremental Delay, d2 3.1 0.1 3.3 0.1 0.6
Delay (s) 24.6 19.3 22.8 2.6 11.8
Level of Service C B C A B
Approach Delay (s) 0.0 21.6 8.7 11.8
Approach LOS A C A B

Intersection Summary
HCM Average Control Delay 13.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 51.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Condition (Year 2009)
1: SR-73 NB Ramps & Bear Street AM Peak Hour

I-405 PA/ED 9/20/2010
Albert Grover & Associates

Lane Group WBL WBR NBL NBT SBT
Lane Group Flow (vph) 228 302 149 344 984
v/c Ratio 0.62 0.37 0.51 0.15 0.42
Control Delay 28.6 4.1 24.3 2.9 11.6
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 28.6 4.1 24.3 2.9 11.6
Queue Length 50th (ft) 75 0 52 28 75
Queue Length 95th (ft) 127 27 56 6 124
Internal Link Dist (ft) 338 162
Turn Bay Length (ft)
Base Capacity (vph) 472 965 354 2328 2340
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.48 0.31 0.42 0.15 0.42

Intersection Summary



HCM Analysis & Queuing Existing Condition (Year 2009)
2: SR-73 SB Ramps & Bear Street AM Peak Hour

I-405 PA/ED 9/20/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 115 0 316 0 0 0 0 368 202 432 464 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 0.95 0.97 0.95
Frt 1.00 0.86 0.95 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1681 1511 3351 3433 3539
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1681 1511 3351 3433 3539
Peak-hour factor, PHF 0.95 0.95 0.95 0.92 0.92 0.92 0.96 0.96 0.96 0.95 0.95 0.95
Adj. Flow (vph) 121 0 333 0 0 0 0 383 210 455 488 0
RTOR Reduction (vph) 0 278 0 0 0 0 0 101 0 0 0 0
Lane Group Flow (vph) 109 68 0 0 0 0 0 492 0 455 488 0
Turn Type Perm Prot
Protected Phases 4 2 1 6
Permitted Phases 4
Actuated Green, G (s) 10.0 10.0 25.5 12.5 42.0
Effective Green, g (s) 10.0 10.0 25.5 12.5 42.0
Actuated g/C Ratio 0.17 0.17 0.42 0.21 0.70
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 280 252 1424 715 2477
v/s Ratio Prot c0.15 c0.13 0.14
v/s Ratio Perm c0.06 0.04
v/c Ratio 0.39 0.27 0.35 0.64 0.20
Uniform Delay, d1 22.3 21.8 11.6 21.7 3.1
Progression Factor 1.00 1.00 1.00 0.73 0.24
Incremental Delay, d2 0.9 0.6 0.7 1.7 0.2
Delay (s) 23.2 22.4 12.3 17.6 0.9
Level of Service C C B B A
Approach Delay (s) 22.6 0.0 12.3 9.0
Approach LOS C A B A

Intersection Summary
HCM Average Control Delay 13.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.43
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 51.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Condition (Year 2009)
2: SR-73 SB Ramps & Bear Street AM Peak Hour

I-405 PA/ED 9/20/2010
Albert Grover & Associates

Lane Group EBL EBT NBT SBL SBT
Lane Group Flow (vph) 109 345 593 455 488
v/c Ratio 0.39 0.65 0.39 0.64 0.20
Control Delay 24.9 9.6 10.3 19.7 1.1
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 24.9 9.6 10.3 19.7 1.1
Queue Length 50th (ft) 37 4 48 42 2
Queue Length 95th (ft) 69 61 105 63 4
Internal Link Dist (ft) 254 167 338
Turn Bay Length (ft)
Base Capacity (vph) 448 647 1526 806 2477
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.24 0.53 0.39 0.56 0.20

Intersection Summary
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HCM Analysis & Queuing Existing Condition (Year 2009)
1: SR-73 NB Ramps & Bear Street PM Peak Hour

I-405 PA/ED 9/20/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 217 0 355 149 532 0 0 587 205
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.88 1.00 0.95 0.91
Frt 1.00 0.85 1.00 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 2787 1770 3539 4888
Flt Permitted 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 2787 1770 3539 4888
Peak-hour factor, PHF 0.92 0.92 0.92 0.93 0.93 0.93 0.97 0.97 0.97 0.91 0.91 0.91
Adj. Flow (vph) 0 0 0 233 0 382 154 548 0 0 645 225
RTOR Reduction (vph) 0 0 0 0 0 299 0 0 0 0 85 0
Lane Group Flow (vph) 0 0 0 233 0 83 154 548 0 0 786 0
Turn Type custom custom Prot
Protected Phases 5 2 6
Permitted Phases 8 8
Actuated Green, G (s) 13.0 13.0 8.8 39.0 26.2
Effective Green, g (s) 13.0 13.0 8.8 39.0 26.2
Actuated g/C Ratio 0.22 0.22 0.15 0.65 0.44
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 384 604 260 2300 2134
v/s Ratio Prot c0.09 0.15 c0.16
v/s Ratio Perm c0.13 0.03
v/c Ratio 0.61 0.14 0.59 0.24 0.37
Uniform Delay, d1 21.2 19.0 23.9 4.3 11.3
Progression Factor 1.00 1.00 0.79 0.54 1.00
Incremental Delay, d2 2.7 0.1 3.2 0.2 0.5
Delay (s) 23.9 19.1 22.1 2.6 11.8
Level of Service C B C A B
Approach Delay (s) 0.0 20.9 6.8 11.8
Approach LOS A C A B

Intersection Summary
HCM Average Control Delay 12.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 54.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Condition (Year 2009)
1: SR-73 NB Ramps & Bear Street PM Peak Hour

I-405 PA/ED 9/20/2010
Albert Grover & Associates

Lane Group WBL WBR NBL NBT SBT
Lane Group Flow (vph) 233 382 154 548 870
v/c Ratio 0.61 0.42 0.52 0.24 0.38
Control Delay 27.5 3.8 23.0 2.9 11.5
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 27.5 3.8 23.0 2.9 11.5
Queue Length 50th (ft) 76 0 40 10 63
Queue Length 95th (ft) 126 28 71 20 112
Internal Link Dist (ft) 338 162
Turn Bay Length (ft)
Base Capacity (vph) 502 1063 384 2300 2278
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.46 0.36 0.40 0.24 0.38

Intersection Summary



HCM Analysis & Queuing Existing Condition (Year 2009)
2: SR-73 SB Ramps & Bear Street PM Peak Hour

I-405 PA/ED 9/20/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 183 0 275 0 0 0 0 495 251 340 476 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 0.95 0.97 0.95
Frt 1.00 0.86 0.95 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1681 1516 3361 3433 3539
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1681 1516 3361 3433 3539
Peak-hour factor, PHF 0.95 0.95 0.95 0.92 0.92 0.92 0.96 0.96 0.96 0.95 0.95 0.95
Adj. Flow (vph) 193 0 289 0 0 0 0 516 261 358 501 0
RTOR Reduction (vph) 0 232 0 0 0 0 0 94 0 0 0 0
Lane Group Flow (vph) 174 76 0 0 0 0 0 683 0 358 501 0
Turn Type Perm Prot
Protected Phases 4 2 1 6
Permitted Phases 4
Actuated Green, G (s) 11.8 11.8 25.5 10.7 40.2
Effective Green, g (s) 11.8 11.8 25.5 10.7 40.2
Actuated g/C Ratio 0.20 0.20 0.42 0.18 0.67
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 331 298 1428 612 2371
v/s Ratio Prot c0.20 c0.10 0.14
v/s Ratio Perm c0.10 0.05
v/c Ratio 0.53 0.25 0.48 0.58 0.21
Uniform Delay, d1 21.6 20.4 12.5 22.6 3.8
Progression Factor 1.00 1.00 1.00 0.78 0.37
Incremental Delay, d2 1.5 0.5 1.2 1.3 0.2
Delay (s) 23.1 20.8 13.6 19.0 1.6
Level of Service C C B B A
Approach Delay (s) 21.7 0.0 13.6 8.8
Approach LOS C A B A

Intersection Summary
HCM Average Control Delay 13.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 54.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Condition (Year 2009)
2: SR-73 SB Ramps & Bear Street PM Peak Hour

I-405 PA/ED 9/20/2010
Albert Grover & Associates

Lane Group EBL EBT NBT SBL SBT
Lane Group Flow (vph) 174 308 777 358 501
v/c Ratio 0.53 0.58 0.51 0.59 0.21
Control Delay 26.7 8.3 12.2 21.4 1.8
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 26.7 8.3 12.2 21.4 1.8
Queue Length 50th (ft) 58 6 82 53 3
Queue Length 95th (ft) 105 60 143 46 4
Internal Link Dist (ft) 254 167 338
Turn Bay Length (ft)
Base Capacity (vph) 448 616 1525 652 2372
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.39 0.50 0.51 0.55 0.21

Intersection Summary
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HCM Analysis & Queuing                                                             No Build Condition (Year 2020)
1: SR-73 NB Ramps & Bear Street AM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 226 0 324 171 384 0 0 737 252
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.88 1.00 0.95 0.91
Frt 1.00 0.85 1.00 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 2787 1770 3539 4891
Flt Permitted 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 2787 1770 3539 4891
Peak-hour factor, PHF 0.92 0.92 0.92 0.93 0.93 0.93 0.97 0.97 0.97 0.91 0.91 0.91
Adj. Flow (vph) 0 0 0 243 0 348 176 396 0 0 810 277
RTOR Reduction (vph) 0 0 0 0 0 273 0 0 0 0 85 0
Lane Group Flow (vph) 0 0 0 243 0 75 176 396 0 0 1002 0
Turn Type custom custom Prot
Protected Phases 5 2 6
Permitted Phases 8 8
Actuated Green, G (s) 13.0 13.0 9.3 39.0 25.7
Effective Green, g (s) 13.0 13.0 9.3 39.0 25.7
Actuated g/C Ratio 0.22 0.22 0.16 0.65 0.43
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 384 604 274 2300 2095
v/s Ratio Prot c0.10 0.11 c0.20
v/s Ratio Perm c0.14 0.03
v/c Ratio 0.63 0.12 0.64 0.17 0.48
Uniform Delay, d1 21.3 18.9 23.8 4.1 12.3
Progression Factor 1.00 1.00 0.76 0.49 1.00
Incremental Delay, d2 3.4 0.1 4.7 0.2 0.8
Delay (s) 24.7 19.0 22.9 2.2 13.1
Level of Service C B C A B
Approach Delay (s) 0.0 21.4 8.6 13.1
Approach LOS A C A B

Intersection Summary
HCM Average Control Delay 14.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 55.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing                                                             No Build Condition (Year 2020)
1: SR-73 NB Ramps & Bear Street AM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Lane Group WBL WBR NBL NBT SBT
Lane Group Flow (vph) 243 348 176 396 1087
v/c Ratio 0.63 0.40 0.56 0.17 0.48
Control Delay 28.6 3.9 23.3 2.5 13.0
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 28.6 3.9 23.3 2.5 13.0
Queue Length 50th (ft) 80 0 49 5 90
Queue Length 95th (ft) 136 28 60 5 146
Internal Link Dist (ft) 338 162
Turn Bay Length (ft)
Base Capacity (vph) 472 998 389 2300 2242
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.51 0.35 0.45 0.17 0.48

Intersection Summary



HCM Analysis & Queuing                                                             No Build Condition (Year 2020)
2: SR-73 SB Ramps & Bear Street AM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 131 0 338 0 0 0 0 424 215 465 498 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 0.95 0.97 0.95
Frt 1.00 0.86 0.95 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1681 1511 3361 3433 3539
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1681 1511 3361 3433 3539
Peak-hour factor, PHF 0.95 0.95 0.95 0.92 0.92 0.92 0.96 0.96 0.96 0.95 0.95 0.95
Adj. Flow (vph) 138 0 356 0 0 0 0 442 224 489 524 0
RTOR Reduction (vph) 0 290 0 0 0 0 0 91 0 0 0 0
Lane Group Flow (vph) 124 80 0 0 0 0 0 575 0 489 524 0
Turn Type Perm Prot
Protected Phases 4 2 1 6
Permitted Phases 4
Actuated Green, G (s) 10.6 10.6 24.7 12.7 41.4
Effective Green, g (s) 10.6 10.6 24.7 12.7 41.4
Actuated g/C Ratio 0.18 0.18 0.41 0.21 0.69
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 297 267 1384 727 2442
v/s Ratio Prot c0.17 c0.14 0.15
v/s Ratio Perm c0.07 0.05
v/c Ratio 0.42 0.30 0.42 0.67 0.21
Uniform Delay, d1 22.0 21.5 12.5 21.7 3.4
Progression Factor 1.00 1.00 1.00 0.70 0.23
Incremental Delay, d2 1.0 0.6 0.9 2.2 0.2
Delay (s) 22.9 22.1 13.4 17.4 0.9
Level of Service C C B B A
Approach Delay (s) 22.3 0.0 13.4 8.9
Approach LOS C A B A

Intersection Summary
HCM Average Control Delay 13.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 55.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing                                                             No Build Condition (Year 2020)
2: SR-73 SB Ramps & Bear Street AM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Lane Group EBL EBT NBT SBL SBT
Lane Group Flow (vph) 124 370 666 489 524
v/c Ratio 0.42 0.67 0.45 0.67 0.21
Control Delay 25.1 9.7 11.9 19.6 1.1
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 25.1 9.7 11.9 19.6 1.1
Queue Length 50th (ft) 42 6 66 40 2
Queue Length 95th (ft) 76 65 124 64 4
Internal Link Dist (ft) 254 167 338
Turn Bay Length (ft)
Base Capacity (vph) 448 661 1476 774 2444
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.28 0.56 0.45 0.63 0.21

Intersection Summary
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HCM Analysis & Queuing                                                             No Build Condition (Year 2020)
1: SR-73 NB Ramps & Bear Street PM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 232 0 389 167 564 0 0 640 264
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.88 1.00 0.95 0.91
Frt 1.00 0.85 1.00 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 2787 1770 3539 4863
Flt Permitted 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 2787 1770 3539 4863
Peak-hour factor, PHF 0.92 0.92 0.92 0.93 0.93 0.93 0.97 0.97 0.97 0.91 0.91 0.91
Adj. Flow (vph) 0 0 0 249 0 418 172 581 0 0 703 290
RTOR Reduction (vph) 0 0 0 0 0 327 0 0 0 0 104 0
Lane Group Flow (vph) 0 0 0 249 0 91 172 581 0 0 889 0
Turn Type custom custom Prot
Protected Phases 5 2 6
Permitted Phases 8 8
Actuated Green, G (s) 13.1 13.1 9.2 38.9 25.7
Effective Green, g (s) 13.1 13.1 9.2 38.9 25.7
Actuated g/C Ratio 0.22 0.22 0.15 0.65 0.43
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 386 608 271 2294 2083
v/s Ratio Prot c0.10 0.16 c0.18
v/s Ratio Perm c0.14 0.03
v/c Ratio 0.65 0.15 0.63 0.25 0.43
Uniform Delay, d1 21.3 19.0 23.8 4.4 12.0
Progression Factor 1.00 1.00 0.78 0.51 1.00
Incremental Delay, d2 3.7 0.1 4.2 0.2 0.6
Delay (s) 25.0 19.1 22.8 2.5 12.6
Level of Service C B C A B
Approach Delay (s) 0.0 21.3 7.1 12.6
Approach LOS A C A B

Intersection Summary
HCM Average Control Delay 13.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 60.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing                                                             No Build Condition (Year 2020)
1: SR-73 NB Ramps & Bear Street PM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Lane Group WBL WBR NBL NBT SBT
Lane Group Flow (vph) 249 418 172 581 993
v/c Ratio 0.65 0.45 0.55 0.25 0.44
Control Delay 29.0 3.9 23.3 2.8 12.0
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 29.0 3.9 23.3 2.8 12.0
Queue Length 50th (ft) 82 0 47 16 75
Queue Length 95th (ft) 139 31 m71 8 125
Internal Link Dist (ft) 338 162
Turn Bay Length (ft)
Base Capacity (vph) 472 1050 384 2296 2251
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.53 0.40 0.45 0.25 0.44

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing                                                             No Build Condition (Year 2020)
2: SR-73 SB Ramps & Bear Street PM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 206 0 364 0 0 0 0 525 283 348 524 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 0.95 0.97 0.95
Frt 1.00 0.86 0.95 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1681 1514 3353 3433 3539
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1681 1514 3353 3433 3539
Peak-hour factor, PHF 0.95 0.95 0.95 0.92 0.92 0.92 0.96 0.96 0.96 0.95 0.95 0.95
Adj. Flow (vph) 217 0 383 0 0 0 0 547 295 366 552 0
RTOR Reduction (vph) 0 242 0 0 0 0 0 106 0 0 0 0
Lane Group Flow (vph) 195 163 0 0 0 0 0 736 0 366 552 0
Turn Type Perm Prot
Protected Phases 4 2 1 6
Permitted Phases 4
Actuated Green, G (s) 12.9 12.9 24.6 10.5 39.1
Effective Green, g (s) 12.9 12.9 24.6 10.5 39.1
Actuated g/C Ratio 0.22 0.22 0.41 0.18 0.65
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 361 326 1375 601 2306
v/s Ratio Prot c0.22 c0.11 0.16
v/s Ratio Perm c0.12 0.11
v/c Ratio 0.54 0.50 0.54 0.61 0.24
Uniform Delay, d1 20.9 20.7 13.4 22.9 4.3
Progression Factor 1.00 1.00 1.00 0.77 0.34
Incremental Delay, d2 1.7 1.2 1.5 1.6 0.2
Delay (s) 22.6 21.9 14.9 19.1 1.7
Level of Service C C B B A
Approach Delay (s) 22.1 0.0 14.9 8.6
Approach LOS C A B A

Intersection Summary
HCM Average Control Delay 14.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 60.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing                                                             No Build Condition (Year 2020)
2: SR-73 SB Ramps & Bear Street PM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Lane Group EBL EBT NBT SBL SBT
Lane Group Flow (vph) 195 405 842 366 552
v/c Ratio 0.54 0.71 0.57 0.61 0.24
Control Delay 25.6 13.2 13.4 21.8 2.0
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 25.6 13.2 13.4 21.8 2.0
Queue Length 50th (ft) 66 31 93 41 4
Queue Length 95th (ft) 110 102 162 67 6
Internal Link Dist (ft) 254 167 338
Turn Bay Length (ft)
Base Capacity (vph) 504 670 1483 617 2307
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.39 0.60 0.57 0.59 0.24

Intersection Summary
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HCM Analysis & Queuing                                                             No Build Condition (Year 2040)
1: SR-73 NB Ramps & Bear Street AM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 235 0 352 188 414 0 0 769 276
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.88 1.00 0.95 0.91
Frt 1.00 0.85 1.00 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 2787 1770 3539 4884
Flt Permitted 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 2787 1770 3539 4884
Peak-hour factor, PHF 0.92 0.92 0.92 0.93 0.93 0.93 0.97 0.97 0.97 0.91 0.91 0.91
Adj. Flow (vph) 0 0 0 253 0 378 194 427 0 0 845 303
RTOR Reduction (vph) 0 0 0 0 0 295 0 0 0 0 95 0
Lane Group Flow (vph) 0 0 0 253 0 83 194 427 0 0 1053 0
Turn Type custom custom Prot
Protected Phases 5 2 6
Permitted Phases 8 8
Actuated Green, G (s) 13.2 13.2 11.1 38.8 23.7
Effective Green, g (s) 13.2 13.2 11.1 38.8 23.7
Actuated g/C Ratio 0.22 0.22 0.18 0.65 0.39
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 389 613 327 2289 1929
v/s Ratio Prot c0.11 0.12 c0.22
v/s Ratio Perm c0.14 0.03
v/c Ratio 0.65 0.14 0.59 0.19 0.55
Uniform Delay, d1 21.3 18.8 22.4 4.3 14.0
Progression Factor 1.00 1.00 0.73 0.42 1.00
Incremental Delay, d2 3.9 0.1 2.6 0.2 1.1
Delay (s) 25.2 18.9 18.9 1.9 15.1
Level of Service C B B A B
Approach Delay (s) 0.0 21.4 7.2 15.1
Approach LOS A C A B

Intersection Summary
HCM Average Control Delay 14.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 58.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing                                                             No Build Condition (Year 2040)
1: SR-73 NB Ramps & Bear Street AM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Lane Group WBL WBR NBL NBT SBT
Lane Group Flow (vph) 253 378 194 427 1148
v/c Ratio 0.65 0.42 0.60 0.19 0.57
Control Delay 29.2 3.9 23.2 2.2 14.4
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 29.2 3.9 23.2 2.2 14.4
Queue Length 50th (ft) 83 0 49 4 100
Queue Length 95th (ft) 141 29 m64 5 156
Internal Link Dist (ft) 338 162
Turn Bay Length (ft)
Base Capacity (vph) 472 1020 389 2291 2030
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.54 0.37 0.50 0.19 0.57

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing                                                             No Build Condition (Year 2040)
2: SR-73 SB Ramps & Bear Street AM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 142 0 351 0 0 0 0 460 224 485 519 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 0.95 0.97 0.95
Frt 1.00 0.86 0.95 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1681 1512 3365 3433 3539
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1681 1512 3365 3433 3539
Peak-hour factor, PHF 0.95 0.95 0.95 0.92 0.92 0.92 0.96 0.96 0.96 0.95 0.95 0.95
Adj. Flow (vph) 149 0 369 0 0 0 0 479 233 511 546 0
RTOR Reduction (vph) 0 274 0 0 0 0 0 86 0 0 0 0
Lane Group Flow (vph) 134 110 0 0 0 0 0 626 0 511 546 0
Turn Type Perm Prot
Protected Phases 4 2 1 6
Permitted Phases 4
Actuated Green, G (s) 11.0 11.0 24.0 13.0 41.0
Effective Green, g (s) 11.0 11.0 24.0 13.0 41.0
Actuated g/C Ratio 0.18 0.18 0.40 0.22 0.68
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 308 277 1346 744 2418
v/s Ratio Prot c0.19 c0.15 0.15
v/s Ratio Perm c0.08 0.07
v/c Ratio 0.44 0.40 0.46 0.69 0.23
Uniform Delay, d1 21.7 21.6 13.3 21.6 3.6
Progression Factor 1.00 1.00 1.00 0.67 0.23
Incremental Delay, d2 1.0 0.9 1.2 2.2 0.2
Delay (s) 22.7 22.5 14.4 16.8 1.0
Level of Service C C B B A
Approach Delay (s) 22.6 0.0 14.4 8.6
Approach LOS C A B A

Intersection Summary
HCM Average Control Delay 13.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 58.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing                                                             No Build Condition (Year 2040)
2: SR-73 SB Ramps & Bear Street AM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Lane Group EBL EBT NBT SBL SBT
Lane Group Flow (vph) 134 384 712 511 546
v/c Ratio 0.44 0.70 0.50 0.69 0.23
Control Delay 25.0 11.5 13.2 18.9 1.1
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 25.0 11.5 13.2 18.9 1.1
Queue Length 50th (ft) 46 15 77 41 2
Queue Length 95th (ft) 83 81 138 68 4
Internal Link Dist (ft) 254 167 338
Turn Bay Length (ft)
Base Capacity (vph) 448 650 1434 782 2418
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.30 0.59 0.50 0.65 0.23

Intersection Summary
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HCM Analysis & Queuing                                                             No Build Condition (Year 2040)
1: SR-73 NB Ramps & Bear Street PM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 241 0 412 179 585 0 0 674 301
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.88 1.00 0.95 0.91
Frt 1.00 0.85 1.00 1.00 0.95
Flt Protected 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 2787 1770 3539 4850
Flt Permitted 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 2787 1770 3539 4850
Peak-hour factor, PHF 0.92 0.92 0.92 0.93 0.93 0.93 0.97 0.97 0.97 0.91 0.91 0.91
Adj. Flow (vph) 0 0 0 259 0 443 185 603 0 0 741 331
RTOR Reduction (vph) 0 0 0 0 0 345 0 0 0 0 118 0
Lane Group Flow (vph) 0 0 0 259 0 98 185 603 0 0 954 0
Turn Type custom custom Prot
Protected Phases 5 2 6
Permitted Phases 8 8
Actuated Green, G (s) 13.3 13.3 10.8 38.7 23.9
Effective Green, g (s) 13.3 13.3 10.8 38.7 23.9
Actuated g/C Ratio 0.22 0.22 0.18 0.64 0.40
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 392 618 319 2283 1932
v/s Ratio Prot c0.10 0.17 c0.20
v/s Ratio Perm c0.15 0.04
v/c Ratio 0.66 0.16 0.58 0.26 0.49
Uniform Delay, d1 21.3 18.8 22.5 4.6 13.5
Progression Factor 1.00 1.00 0.78 0.43 1.00
Incremental Delay, d2 4.1 0.1 2.1 0.2 0.9
Delay (s) 25.4 19.0 19.6 2.2 14.4
Level of Service C B B A B
Approach Delay (s) 0.0 21.3 6.3 14.4
Approach LOS A C A B

Intersection Summary
HCM Average Control Delay 13.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 63.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing                                                             No Build Condition (Year 2040)
1: SR-73 NB Ramps & Bear Street PM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Lane Group WBL WBR NBL NBT SBT
Lane Group Flow (vph) 259 443 185 603 1072
v/c Ratio 0.66 0.46 0.58 0.26 0.52
Control Delay 29.4 3.9 23.4 2.4 13.2
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 29.4 3.9 23.4 2.4 13.2
Queue Length 50th (ft) 85 0 37 6 85
Queue Length 95th (ft) 145 31 m71 8 136
Internal Link Dist (ft) 338 162
Turn Bay Length (ft)
Base Capacity (vph) 472 1068 384 2284 2049
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.55 0.41 0.48 0.26 0.52

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing                                                             No Build Condition (Year 2040)
2: SR-73 SB Ramps & Bear Street PM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 220 0 422 0 0 0 0 544 303 354 561 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 0.95 0.97 0.95
Frt 1.00 0.86 0.95 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1681 1514 3349 3433 3539
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1681 1514 3349 3433 3539
Peak-hour factor, PHF 0.95 0.95 0.95 0.92 0.92 0.92 0.96 0.96 0.96 0.95 0.95 0.95
Adj. Flow (vph) 232 0 444 0 0 0 0 567 316 373 591 0
RTOR Reduction (vph) 0 214 0 0 0 0 0 116 0 0 0 0
Lane Group Flow (vph) 209 253 0 0 0 0 0 767 0 373 591 0
Turn Type Perm Prot
Protected Phases 4 2 1 6
Permitted Phases 4
Actuated Green, G (s) 14.3 14.3 23.6 10.1 37.7
Effective Green, g (s) 14.3 14.3 23.6 10.1 37.7
Actuated g/C Ratio 0.24 0.24 0.39 0.17 0.63
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 401 361 1317 578 2224
v/s Ratio Prot c0.23 c0.11 0.17
v/s Ratio Perm 0.12 0.17
v/c Ratio 0.52 0.70 0.58 0.65 0.27
Uniform Delay, d1 19.9 20.9 14.3 23.3 5.0
Progression Factor 1.00 1.00 1.00 0.75 0.41
Incremental Delay, d2 1.2 6.0 1.9 2.1 0.3
Delay (s) 21.1 26.9 16.2 19.7 2.3
Level of Service C C B B A
Approach Delay (s) 25.1 0.0 16.2 9.0
Approach LOS C A B A

Intersection Summary
HCM Average Control Delay 15.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 63.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing                                                             No Build Condition (Year 2040)
2: SR-73 SB Ramps & Bear Street PM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Lane Group EBL EBT NBT SBL SBT
Lane Group Flow (vph) 209 467 883 373 591
v/c Ratio 0.52 0.81 0.62 0.65 0.27
Control Delay 23.8 20.7 14.4 22.5 2.6
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 23.8 20.7 14.4 22.5 2.6
Queue Length 50th (ft) 66 58 110 53 19
Queue Length 95th (ft) 117 #174 171 66 6
Internal Link Dist (ft) 254 167 338
Turn Bay Length (ft)
Base Capacity (vph) 504 651 1435 594 2225
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.41 0.72 0.62 0.63 0.27

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
1: SR-73 NB Ramps & Bear Street AM Peak Hour

I-405 PA/ED 10/20/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 226 0 324 171 400 0 0 740 252
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.88 1.00 0.95 0.91
Frt 1.00 0.85 1.00 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 2787 1770 3539 4891
Flt Permitted 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 2787 1770 3539 4891
Peak-hour factor, PHF 0.92 0.92 0.92 0.93 0.93 0.93 0.97 0.97 0.97 0.91 0.91 0.91
Adj. Flow (vph) 0 0 0 243 0 348 176 412 0 0 813 277
RTOR Reduction (vph) 0 0 0 0 0 255 0 0 0 0 103 0
Lane Group Flow (vph) 0 0 0 243 0 93 176 412 0 0 988 0
Turn Type custom custom Prot
Protected Phases 5 2 6
Permitted Phases 8 8
Actuated Green, G (s) 16.0 16.0 13.0 36.0 19.0
Effective Green, g (s) 16.0 16.0 13.0 36.0 19.0
Actuated g/C Ratio 0.27 0.27 0.22 0.60 0.32
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 472 743 384 2123 1549
v/s Ratio Prot c0.10 0.12 c0.20
v/s Ratio Perm c0.14 0.03
v/c Ratio 0.51 0.12 0.46 0.19 0.64
Uniform Delay, d1 18.7 16.7 20.4 5.4 17.6
Progression Factor 1.00 1.00 0.66 0.29 1.00
Incremental Delay, d2 4.0 0.3 3.3 0.2 2.0
Delay (s) 22.7 17.0 16.7 1.8 19.6
Level of Service C B B A B
Approach Delay (s) 0.0 19.4 6.2 19.6
Approach LOS A B A B

Intersection Summary
HCM Average Control Delay 16.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 56.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
1: SR-73 NB Ramps & Bear Street AM Peak Hour

I-405 PA/ED 10/20/2010
Albert Grover & Associates

Lane Group WBL WBR NBL NBT SBT
Lane Group Flow (vph) 243 348 176 412 1090
v/c Ratio 0.51 0.35 0.46 0.19 0.66
Control Delay 23.3 3.5 17.2 1.8 17.4
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 23.3 3.5 17.2 1.8 17.4
Queue Length 50th (ft) 75 0 26 5 104
Queue Length 95th (ft) 136 28 m46 5 146
Internal Link Dist (ft) 338 162
Turn Bay Length (ft)
Base Capacity (vph) 472 998 384 2123 1652
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.51 0.35 0.46 0.19 0.66

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
2: SR-73 SB Ramps & Bear Street AM Peak Hour

I-405 PA/ED 10/20/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 131 0 338 0 0 0 0 440 215 465 501 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 0.95 0.97 0.95
Frt 1.00 0.86 0.95 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1681 1511 3365 3433 3539
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1681 1511 3365 3433 3539
Peak-hour factor, PHF 0.95 0.95 0.95 0.92 0.92 0.92 0.96 0.96 0.96 0.95 0.95 0.95
Adj. Flow (vph) 138 0 356 0 0 0 0 458 224 489 527 0
RTOR Reduction (vph) 0 257 0 0 0 0 0 100 0 0 0 0
Lane Group Flow (vph) 124 113 0 0 0 0 0 582 0 489 527 0
Turn Type Perm Prot
Protected Phases 4 2 1 6
Permitted Phases 4
Actuated Green, G (s) 16.0 16.0 17.8 14.2 36.0
Effective Green, g (s) 16.0 16.0 17.8 14.2 36.0
Actuated g/C Ratio 0.27 0.27 0.30 0.24 0.60
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 448 403 998 812 2123
v/s Ratio Prot c0.17 c0.14 0.15
v/s Ratio Perm 0.07 0.07
v/c Ratio 0.28 0.28 0.58 0.60 0.25
Uniform Delay, d1 17.4 17.4 17.9 20.4 5.6
Progression Factor 1.00 1.00 1.00 0.63 0.18
Incremental Delay, d2 1.5 1.7 2.5 2.6 0.2
Delay (s) 18.9 19.2 20.4 15.4 1.2
Level of Service B B C B A
Approach Delay (s) 19.1 0.0 20.4 8.0
Approach LOS B A C A

Intersection Summary
HCM Average Control Delay 14.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 56.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
2: SR-73 SB Ramps & Bear Street AM Peak Hour

I-405 PA/ED 10/20/2010
Albert Grover & Associates

Lane Group EBL EBT NBT SBL SBT
Lane Group Flow (vph) 124 370 682 489 527
v/c Ratio 0.28 0.56 0.62 0.60 0.25
Control Delay 19.5 6.8 17.1 15.6 1.2
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 19.5 6.8 17.1 15.6 1.2
Queue Length 50th (ft) 36 5 85 35 4
Queue Length 95th (ft) 76 65 135 52 4
Internal Link Dist (ft) 254 167 338
Turn Bay Length (ft)
Base Capacity (vph) 448 660 1098 812 2123
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.28 0.56 0.62 0.60 0.25

Intersection Summary
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HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
1: SR-73 NB Ramps & Bear Street PM Peak Hour

I-405 PA/ED 10/20/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 232 0 389 167 568 0 0 646 264
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.88 1.00 0.95 0.91
Frt 1.00 0.85 1.00 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 2787 1770 3539 4864
Flt Permitted 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 2787 1770 3539 4864
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.94 0.94 0.94 0.93 0.93 0.93
Adj. Flow (vph) 0 0 0 252 0 423 178 604 0 0 695 284
RTOR Reduction (vph) 0 0 0 0 0 310 0 0 0 0 122 0
Lane Group Flow (vph) 0 0 0 252 0 113 178 604 0 0 857 0
Turn Type custom custom Prot
Protected Phases 5 2 6
Permitted Phases 8 8
Actuated Green, G (s) 16.0 16.0 13.0 36.0 19.0
Effective Green, g (s) 16.0 16.0 13.0 36.0 19.0
Actuated g/C Ratio 0.27 0.27 0.22 0.60 0.32
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 472 743 384 2123 1540
v/s Ratio Prot c0.10 0.17 c0.18
v/s Ratio Perm c0.14 0.04
v/c Ratio 0.53 0.15 0.46 0.28 0.56
Uniform Delay, d1 18.8 16.8 20.5 5.8 17.0
Progression Factor 1.00 1.00 0.79 0.48 1.00
Incremental Delay, d2 4.3 0.4 3.2 0.3 1.5
Delay (s) 23.1 17.2 19.3 3.1 18.5
Level of Service C B B A B
Approach Delay (s) 0.0 19.4 6.8 18.5
Approach LOS A B A B

Intersection Summary
HCM Average Control Delay 15.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 60.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
1: SR-73 NB Ramps & Bear Street PM Peak Hour

I-405 PA/ED 10/20/2010
Albert Grover & Associates

Lane Group WBL WBR NBL NBT SBT
Lane Group Flow (vph) 252 423 178 604 979
v/c Ratio 0.53 0.40 0.46 0.28 0.59
Control Delay 23.7 3.5 19.8 3.1 15.6
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 23.7 3.5 19.8 3.1 15.6
Queue Length 50th (ft) 78 0 44 19 85
Queue Length 95th (ft) 141 31 m68 20 123
Internal Link Dist (ft) 338 162
Turn Bay Length (ft)
Base Capacity (vph) 472 1053 384 2123 1662
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.53 0.40 0.46 0.28 0.59

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
2: SR-73 SB Ramps & Bear Street PM Peak Hour

I-405 PA/ED 10/20/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 206 0 364 0 0 0 0 529 283 348 530 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 0.95 0.97 0.95
Frt 1.00 0.86 0.95 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1681 1514 3354 3433 3539
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1681 1514 3354 3433 3539
Peak-hour factor, PHF 0.90 0.90 0.90 0.92 0.92 0.92 0.97 0.97 0.97 0.95 0.95 0.95
Adj. Flow (vph) 229 0 404 0 0 0 0 545 292 366 558 0
RTOR Reduction (vph) 0 213 0 0 0 0 0 117 0 0 0 0
Lane Group Flow (vph) 206 214 0 0 0 0 0 720 0 366 558 0
Turn Type Perm Prot
Protected Phases 4 2 1 6
Permitted Phases 4
Actuated Green, G (s) 18.0 18.0 20.0 10.0 34.0
Effective Green, g (s) 18.0 18.0 20.0 10.0 34.0
Actuated g/C Ratio 0.30 0.30 0.33 0.17 0.57
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 504 454 1118 572 2005
v/s Ratio Prot c0.21 c0.11 0.16
v/s Ratio Perm 0.12 0.14
v/c Ratio 0.41 0.47 0.64 0.64 0.28
Uniform Delay, d1 16.8 17.1 17.0 23.3 6.7
Progression Factor 1.00 1.00 1.00 0.73 0.30
Incremental Delay, d2 2.4 3.5 2.9 4.5 0.3
Delay (s) 19.2 20.6 19.8 21.5 2.3
Level of Service B C B C A
Approach Delay (s) 20.2 0.0 19.8 9.9
Approach LOS C A B A

Intersection Summary
HCM Average Control Delay 16.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 60.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
2: SR-73 SB Ramps & Bear Street PM Peak Hour

I-405 PA/ED 10/20/2010
Albert Grover & Associates

Lane Group EBL EBT NBT SBL SBT
Lane Group Flow (vph) 206 427 837 366 558
v/c Ratio 0.41 0.64 0.68 0.64 0.28
Control Delay 19.8 10.7 16.7 21.8 2.3
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 19.8 10.7 16.7 21.8 2.3
Queue Length 50th (ft) 62 35 104 35 6
Queue Length 95th (ft) 116 118 161 61 6
Internal Link Dist (ft) 254 167 338
Turn Bay Length (ft)
Base Capacity (vph) 504 667 1236 572 2005
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.41 0.64 0.68 0.64 0.28

Intersection Summary
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HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
1: SR-73 NB Ramps & Bear Street AM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 235 0 352 188 440 0 0 774 276
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.88 1.00 0.95 0.91
Frt 1.00 0.85 1.00 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 2787 1770 3539 4885
Flt Permitted 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 2787 1770 3539 4885
Peak-hour factor, PHF 0.92 0.92 0.92 0.93 0.93 0.93 0.97 0.97 0.97 0.91 0.91 0.91
Adj. Flow (vph) 0 0 0 253 0 378 194 454 0 0 851 303
RTOR Reduction (vph) 0 0 0 0 0 295 0 0 0 0 94 0
Lane Group Flow (vph) 0 0 0 253 0 83 194 454 0 0 1060 0
Turn Type custom custom Prot
Protected Phases 5 2 6
Permitted Phases 8 8
Actuated Green, G (s) 13.2 13.2 11.0 38.8 23.8
Effective Green, g (s) 13.2 13.2 11.0 38.8 23.8
Actuated g/C Ratio 0.22 0.22 0.18 0.65 0.40
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 389 613 325 2289 1938
v/s Ratio Prot c0.11 0.13 c0.22
v/s Ratio Perm c0.14 0.03
v/c Ratio 0.65 0.14 0.60 0.20 0.55
Uniform Delay, d1 21.3 18.8 22.5 4.3 13.9
Progression Factor 1.00 1.00 0.70 0.41 1.00
Incremental Delay, d2 3.9 0.1 2.6 0.2 1.1
Delay (s) 25.2 18.9 18.3 1.9 15.1
Level of Service C B B A B
Approach Delay (s) 0.0 21.4 6.8 15.1
Approach LOS A C A B

Intersection Summary
HCM Average Control Delay 14.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 59.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
1: SR-73 NB Ramps & Bear Street AM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Lane Group WBL WBR NBL NBT SBT
Lane Group Flow (vph) 253 378 194 454 1154
v/c Ratio 0.65 0.42 0.60 0.20 0.57
Control Delay 29.2 3.9 22.6 2.1 14.4
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 29.2 3.9 22.6 2.1 14.4
Queue Length 50th (ft) 83 0 46 4 101
Queue Length 95th (ft) 141 29 m59 5 156
Internal Link Dist (ft) 338 162
Turn Bay Length (ft)
Base Capacity (vph) 472 1020 384 2291 2037
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.54 0.37 0.51 0.20 0.57

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
2: SR-73 SB Ramps & Bear Street AM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 142 0 351 0 0 0 0 486 224 485 524 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 0.95 0.97 0.95
Frt 1.00 0.86 0.95 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1681 1512 3372 3433 3539
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1681 1512 3372 3433 3539
Peak-hour factor, PHF 0.95 0.95 0.95 0.92 0.92 0.92 0.96 0.96 0.96 0.95 0.95 0.95
Adj. Flow (vph) 149 0 369 0 0 0 0 506 233 511 552 0
RTOR Reduction (vph) 0 270 0 0 0 0 0 79 0 0 0 0
Lane Group Flow (vph) 134 114 0 0 0 0 0 660 0 511 552 0
Turn Type Perm Prot
Protected Phases 4 2 1 6
Permitted Phases 4
Actuated Green, G (s) 11.0 11.0 24.0 13.0 41.0
Effective Green, g (s) 11.0 11.0 24.0 13.0 41.0
Actuated g/C Ratio 0.18 0.18 0.40 0.22 0.68
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 308 277 1349 744 2418
v/s Ratio Prot c0.20 c0.15 0.16
v/s Ratio Perm c0.08 0.08
v/c Ratio 0.44 0.41 0.49 0.69 0.23
Uniform Delay, d1 21.7 21.6 13.4 21.6 3.6
Progression Factor 1.00 1.00 1.00 0.67 0.23
Incremental Delay, d2 1.0 1.0 1.3 2.2 0.2
Delay (s) 22.7 22.6 14.7 16.8 1.0
Level of Service C C B B A
Approach Delay (s) 22.7 0.0 14.7 8.6
Approach LOS C A B A

Intersection Summary
HCM Average Control Delay 13.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 59.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
2: SR-73 SB Ramps & Bear Street AM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Lane Group EBL EBT NBT SBL SBT
Lane Group Flow (vph) 134 384 739 511 552
v/c Ratio 0.43 0.70 0.52 0.69 0.23
Control Delay 24.9 11.9 13.8 19.0 1.2
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 24.9 11.9 13.8 19.0 1.2
Queue Length 50th (ft) 46 16 84 41 2
Queue Length 95th (ft) 83 84 148 70 4
Internal Link Dist (ft) 254 167 338
Turn Bay Length (ft)
Base Capacity (vph) 448 646 1428 780 2416
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.30 0.59 0.52 0.66 0.23

Intersection Summary
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HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
1: SR-73 NB Ramps & Bear Street PM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 241 0 412 179 591 0 0 678 301
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.88 1.00 0.95 0.91
Frt 1.00 0.85 1.00 1.00 0.95
Flt Protected 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 2787 1770 3539 4851
Flt Permitted 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 2787 1770 3539 4851
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.94 0.94 0.94 0.93 0.93 0.93
Adj. Flow (vph) 0 0 0 262 0 448 190 629 0 0 729 324
RTOR Reduction (vph) 0 0 0 0 0 347 0 0 0 0 119 0
Lane Group Flow (vph) 0 0 0 262 0 101 190 629 0 0 934 0
Turn Type custom custom Prot
Protected Phases 5 2 6
Permitted Phases 8 8
Actuated Green, G (s) 13.5 13.5 10.9 38.5 23.6
Effective Green, g (s) 13.5 13.5 10.9 38.5 23.6
Actuated g/C Ratio 0.22 0.22 0.18 0.64 0.39
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 398 627 322 2271 1908
v/s Ratio Prot c0.11 0.18 c0.19
v/s Ratio Perm c0.15 0.04
v/c Ratio 0.66 0.16 0.59 0.28 0.49
Uniform Delay, d1 21.2 18.7 22.5 4.7 13.7
Progression Factor 1.00 1.00 0.78 0.43 1.00
Incremental Delay, d2 3.9 0.1 2.4 0.2 0.9
Delay (s) 25.1 18.8 19.8 2.3 14.6
Level of Service C B B A B
Approach Delay (s) 0.0 21.1 6.3 14.6
Approach LOS A C A B

Intersection Summary
HCM Average Control Delay 13.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 64.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
1: SR-73 NB Ramps & Bear Street PM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Lane Group WBL WBR NBL NBT SBT
Lane Group Flow (vph) 262 448 190 629 1053
v/c Ratio 0.66 0.46 0.59 0.28 0.52
Control Delay 29.2 3.9 23.6 2.5 13.2
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 29.2 3.9 23.6 2.5 13.2
Queue Length 50th (ft) 84 0 40 6 86
Queue Length 95th (ft) 146 31 m71 m10 133
Internal Link Dist (ft) 338 162
Turn Bay Length (ft)
Base Capacity (vph) 472 1072 384 2273 2028
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.56 0.42 0.49 0.28 0.52

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
2: SR-73 SB Ramps & Bear Street PM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 220 0 422 0 0 0 0 550 303 354 565 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 0.95 0.97 0.95
Frt 1.00 0.86 0.95 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1681 1513 3351 3433 3539
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1681 1513 3351 3433 3539
Peak-hour factor, PHF 0.90 0.90 0.90 0.92 0.92 0.92 0.97 0.97 0.97 0.95 0.95 0.95
Adj. Flow (vph) 244 0 469 0 0 0 0 567 312 373 595 0
RTOR Reduction (vph) 0 198 0 0 0 0 0 113 0 0 0 0
Lane Group Flow (vph) 220 295 0 0 0 0 0 766 0 373 595 0
Turn Type Perm Prot
Protected Phases 4 2 1 6
Permitted Phases 4
Actuated Green, G (s) 15.5 15.5 22.6 9.9 36.5
Effective Green, g (s) 15.5 15.5 22.6 9.9 36.5
Actuated g/C Ratio 0.26 0.26 0.38 0.16 0.61
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 434 391 1262 566 2153
v/s Ratio Prot c0.23 c0.11 0.17
v/s Ratio Perm 0.13 0.19
v/c Ratio 0.51 0.75 0.61 0.66 0.28
Uniform Delay, d1 19.0 20.5 15.1 23.5 5.5
Progression Factor 1.00 1.00 1.00 0.76 0.41
Incremental Delay, d2 0.9 8.0 2.2 2.4 0.3
Delay (s) 19.9 28.5 17.3 20.2 2.5
Level of Service B C B C A
Approach Delay (s) 25.9 0.0 17.3 9.3
Approach LOS C A B A

Intersection Summary
HCM Average Control Delay 16.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 64.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
2: SR-73 SB Ramps & Bear Street PM Peak Hour

I-405 PA/ED 10/15/2010
Albert Grover & Associates

Lane Group EBL EBT NBT SBL SBT
Lane Group Flow (vph) 220 493 879 373 595
v/c Ratio 0.51 0.84 0.64 0.66 0.28
Control Delay 22.3 23.1 15.7 23.0 2.9
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 22.3 23.1 15.7 23.0 2.9
Queue Length 50th (ft) 66 70 115 53 18
Queue Length 95th (ft) 120 #222 177 67 7
Internal Link Dist (ft) 254 167 338
Turn Bay Length (ft)
Base Capacity (vph) 532 662 1374 586 2154
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.41 0.74 0.64 0.64 0.28

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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I‐405 PA/ED ‐ Year 2040 No Build Condition 
Bear Street at SR‐73 NB On‐Ramp

Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 29 19 26 26 31 19 29 22 22 17

Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75
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Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 650 vph/lane 65 65 65 65 65 65 65 65 65 65

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 500 vph/lane 50 50 50 50 50 50 50 50 50 50

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

480 2Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =
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I‐405 PA/ED ‐ Year 2040 Project Condition 
Bear Street at SR‐73 NB On‐Ramp

Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 29 19 26 26 31 19 29 22 22 17
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Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 650 vph/lane 65 65 65 65 65 65 65 65 65 65

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 500 vph/lane 50 50 50 50 50 50 50 50 50 50

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

480 2Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =
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Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 25 32 36 32 46 46 39 36 39 25

I‐405 PA/ED ‐ Year 2040 No Build Condition 
Bear Street at SR‐73 SB On‐Ramp
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Arrival (veh/ln) 25 32 36 32 46 46 39 36 39 25

Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 650 vph/lane 65 65 65 65 65 65 65 65 65 65

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 500 vph/lane 50 50 50 50 50 50 50 50 50 50

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

709 2Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =
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Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 25 32 36 32 46 46 39 36 39 25

I‐405 PA/ED ‐ Year 2040 Project Condition 
Bear Street at SR‐73 SB On‐Ramp
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Max Queue (veh) 0 0 0 0 0 0 0 0 0 0
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Max Queue (veh) 0 0 0 0 0 0 0 0 0 0
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Katella Ave/Willow St Interchange at I‐605 
Intersection Level of Service Analysis Worksheets 
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Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

PM Peak Hour

Existing Condition (Year 2009) Arterial Interchange Analysis and Levels of Service

North/South Street
Agency(s)ID

Location

Traffic Control/

Comments
East/West Street

No. of 

Lanes

AM Peak Hour

Katella Avenue/Willow Street Interchange at I‐605

1 Katella Ave I‐605 NB On‐Ramp Existing Traffic Signal Caltrans, Los Alamitos, County of Orange ‐‐ ‐‐ ‐‐ 0.64 1.7 A ‐‐ ‐‐ 0.65 3.7 A

2 Katella Ave I‐605 NB Off‐Ramp (to EB Katella Ave) Unsignalized Off‐Ramp Caltrans, Los Alamitos, County of Orange 1 1500 1136 0.76 ‐‐ ‐‐ 1500 736 0.49 ‐‐ ‐‐

3 Katella Ave I‐605 NB Off‐Ramp (to WB Katella Ave) Unsignalized Loop Off‐Ramp Caltrans, Los Alamitos, County of Orange 1 1500 49 0.03 ‐‐ ‐‐ 1500 77 0.05 ‐‐ ‐‐

4 Katella Ave I‐605 SB On‐Ramp (from WB Katella Ave) Unsignalized Loop On‐Ramp Caltrans, Los Alamitos, County of Orange 1 1500 536 0.36 ‐‐ ‐‐ 1500 656 0.44 ‐‐ ‐‐

5 Katella Ave I‐605 SB Off‐Ramp (to EB Katella Ave) Unsignalized Loop Off‐Ramp Caltrans, Los Alamitos, County of Orange 1 1500 1204 0.80 ‐‐ ‐‐ 1500 1073 0.72 ‐‐ ‐‐

6 Katella Ave I‐605 SB On‐Ramp (from EB Katella Ave) Unsignalized On‐Ramp Caltrans, Los Alamitos, County of Orange 1 1500 63 0.04 ‐‐ ‐‐ 1500 44 0.03 ‐‐ ‐‐

7 Willow St I‐605 SB Off‐Ramp (to WB Willow St) Unsignalized Off‐Ramp Caltrans, Los Angeles 1 1500 547 0.36 ‐‐ ‐‐ 1500 534 0.36 ‐‐ ‐‐

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

Albert Grover and Associates  12/15/2010



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

No Build Condition (Year 2020) Arterial Interchange Analysis and Levels of Service

PM Peak Hour

East/West Street North/South Street
ID

Location

Traffic Control/

Comments
Agency(s)

No. of 

Lanes

AM Peak Hour

Katella Avenue/Willow Street Interchange at I‐605

1 Katella Ave I‐605 NB On‐Ramp Existing Traffic Signal Caltrans, Los Alamitos, County of Orange ‐‐ ‐‐ ‐‐ 0.69 2.5 A ‐‐ ‐‐ 0.73 5.1 A

2 Katella Ave I‐605 NB Off‐Ramp (to EB Katella Ave) Unsignalized Off‐Ramp Caltrans, Los Alamitos, County of Orange 1 1500 1214 0.81 ‐‐ ‐‐ 1500 786 0.52 ‐‐ ‐‐

3 Katella Ave I‐605 NB Off‐Ramp (to WB Katella Ave) Unsignalized Loop Off‐Ramp Caltrans, Los Alamitos, County of Orange 1 1500 70 0.05 ‐‐ ‐‐ 1500 100 0.07 ‐‐ ‐‐

4 Katella Ave I‐605 SB On‐Ramp (from WB Katella Ave) Unsignalized Loop On‐Ramp Caltrans, Los Alamitos, County of Orange 1 1500 575 0.38 ‐‐ ‐‐ 1500 701 0.47 ‐‐ ‐‐

5 Katella Ave I‐605 SB Off‐Ramp (to EB Katella Ave) Unsignalized Loop Off‐Ramp Caltrans, Los Alamitos, County of Orange 1 1500 1285 0.86 ‐‐ ‐‐ 1500 1146 0.76 ‐‐ ‐‐

6 Katella Ave I‐605 SB On‐Ramp (from EB Katella Ave) Unsignalized On‐Ramp Caltrans, Los Alamitos, County of Orange 1 1500 166 0.11 ‐‐ ‐‐ 1500 122 0.08 ‐‐ ‐‐

7 Willow St I‐605 SB Off‐Ramp (to WB Willow St) Unsignalized Off‐Ramp Caltrans, Los Angeles 1 1500 584 0.39 ‐‐ ‐‐ 1500 630 0.42 ‐‐ ‐‐

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

Albert Grover and Associates  12/15/2010



Capacity Volume
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Delay 

(sec)

LOS Capacity Volume
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Average 

Delay 

(sec)

LOS

Project Condition (Year 2020) Arterial Interchange Analysis and Levels of Service

ID

Location

Traffic Control/

Comments
Agency(s)

No. of 

Lanes

AM Peak Hour PM Peak Hour

East/West Street North/South Street

Katella Avenue/Willow Street Interchange at I‐605

1 Katella Ave I‐605 NB On‐Ramp Existing Traffic Signal Caltrans, Los Alamitos, County of Orange ‐‐ ‐‐ ‐‐ 0.69 2.6 A ‐‐ ‐‐ 0.73 5.0 A

2 Katella Ave I‐605 NB Off‐Ramp (to EB Katella Ave) Unsignalized Off‐Ramp Caltrans, Los Alamitos, County of Orange 1 1500 1214 0.81 ‐‐ ‐‐ 1500 786 0.52 ‐‐ ‐‐

3 Katella Ave I‐605 NB Off‐Ramp (to WB Katella Ave) Unsignalized Loop Off‐Ramp Caltrans, Los Alamitos, County of Orange 1 1500 70 0.05 ‐‐ ‐‐ 1500 100 0.07 ‐‐ ‐‐

4 Katella Ave I‐605 SB On‐Ramp (from WB Katella Ave) Unsignalized Loop On‐Ramp Caltrans, Los Alamitos, County of Orange 1 1500 575 0.38 ‐‐ ‐‐ 1500 701 0.47 ‐‐ ‐‐

5 Katella Ave I‐605 SB Off‐Ramp (to EB Katella Ave) Unsignalized Loop Off‐Ramp Caltrans, Los Alamitos, County of Orange 1 1500 1285 0.86 ‐‐ ‐‐ 1500 1146 0.76 ‐‐ ‐‐

6 Katella Ave I‐605 SB On‐Ramp (from EB Katella Ave) Unsignalized On‐Ramp Caltrans, Los Alamitos, County of Orange 1 1500 166 0.11 ‐‐ ‐‐ 1500 122 0.08 ‐‐ ‐‐

7 Willow St I‐605 SB Off‐Ramp (to WB Willow St) Unsignalized Off‐Ramp Caltrans, Los Angeles 1 1500 584 0.39 ‐‐ ‐‐ 1500 630 0.42 ‐‐ ‐‐

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

Albert Grover and Associates  12/15/2010
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Delay 
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LOS

No Build Condition (Year 2040) Arterial Interchange Analysis and Levels of Service

PM Peak Hour

East/West Street North/South Street
ID

Location

Traffic Control/

Comments
Agency(s)

No. of 

Lanes

AM Peak Hour

Katella Avenue/Willow Street Interchange at I‐605

1 Katella Ave I‐605 NB On‐Ramp Existing Traffic Signal Caltrans, Los Alamitos, County of Orange ‐‐ ‐‐ ‐‐ 0.75 3.2 A ‐‐ ‐‐ 0.80 6.6 A

2 Katella Ave I‐605 NB Off‐Ramp (to EB Katella Ave) Unsignalized Off‐Ramp Caltrans, Los Alamitos, County of Orange 1 1500 1263 0.84 ‐‐ ‐‐ 1500 818 0.55 ‐‐ ‐‐

3 Katella Ave I‐605 NB Off‐Ramp (to WB Katella Ave) Unsignalized Loop Off‐Ramp Caltrans, Los Alamitos, County of Orange 1 1500 83 0.06 ‐‐ ‐‐ 1500 115 0.08 ‐‐ ‐‐

4 Katella Ave I‐605 SB On‐Ramp (from WB Katella Ave) Unsignalized Loop On‐Ramp Caltrans, Los Alamitos, County of Orange 1 1500 600 0.40 ‐‐ ‐‐ 1500 729 0.49 ‐‐ ‐‐

5 Katella Ave I‐605 SB Off‐Ramp (to EB Katella Ave) Unsignalized Loop Off‐Ramp Caltrans, Los Alamitos, County of Orange 1 1500 1337 0.89 ‐‐ ‐‐ 1500 1192 0.79 ‐‐ ‐‐

6 Katella Ave I‐605 SB On‐Ramp (from EB Katella Ave) Unsignalized On‐Ramp Caltrans, Los Alamitos, County of Orange 1 1500 231 0.15 ‐‐ ‐‐ 1500 172 0.11 ‐‐ ‐‐

7 Willow St I‐605 SB Off‐Ramp (to WB Willow St) Unsignalized Off‐Ramp Caltrans, Los Angeles 1 1500 608 0.41 ‐‐ ‐‐ 1500 692 0.46 ‐‐ ‐‐

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

Albert Grover and Associates  12/15/2010



Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS Capacity Volume
Volume/

Capacity

Average 

Delay 

(sec)

LOS

Project Condition (Year 2040) Arterial Interchange Analysis and Levels of Service

ID

Location

Traffic Control/

Comments
Agency(s)

No. of 

Lanes

AM Peak Hour PM Peak Hour

East/West Street North/South Street

Katella Avenue/Willow Street Interchange at I‐605

1 Katella Ave I‐605 NB On‐Ramp Existing Traffic Signal Caltrans, Los Alamitos, County of Orange ‐‐ ‐‐ ‐‐ 0.75 3.2 A ‐‐ ‐‐ 0.79 6.4 A

2 Katella Ave I‐605 NB Off‐Ramp (to EB Katella Ave) Unsignalized Off‐Ramp Caltrans, Los Alamitos, County of Orange 1 1500 1263 0.84 ‐‐ ‐‐ 1500 818 0.55 ‐‐ ‐‐

3 Katella Ave I‐605 NB Off‐Ramp (to WB Katella Ave) Unsignalized Loop Off‐Ramp Caltrans, Los Alamitos, County of Orange 1 1500 83 0.06 ‐‐ ‐‐ 1500 115 0.08 ‐‐ ‐‐

4 Katella Ave I‐605 SB On‐Ramp (from WB Katella Ave) Unsignalized Loop On‐Ramp Caltrans, Los Alamitos, County of Orange 1 1500 600 0.40 ‐‐ ‐‐ 1500 729 0.49 ‐‐ ‐‐

5 Katella Ave I‐605 SB Off‐Ramp (to EB Katella Ave) Unsignalized Loop Off‐Ramp Caltrans, Los Alamitos, County of Orange 1 1500 1337 0.89 ‐‐ ‐‐ 1500 1192 0.79 ‐‐ ‐‐

6 Katella Ave I‐605 SB On‐Ramp (from EB Katella Ave) Unsignalized On‐Ramp Caltrans, Los Alamitos, County of Orange 1 1500 231 0.15 ‐‐ ‐‐ 1500 172 0.11 ‐‐ ‐‐

7 Willow St I‐605 SB Off‐Ramp (to WB Willow St) Unsignalized Off‐Ramp Caltrans, Los Angeles 1 1500 608 0.41 ‐‐ ‐‐ 1500 692 0.46 ‐‐ ‐‐

Notes:  1.  Level of Service (LOS) analysis were conducted using Synchro 6.0 per 2000 Highway Capacity Manual.  Analysis worksheets are included in Appendix. 

2.  Ramp capacity assumptions for On‐Ramp & Off‐Ramp (with separate lanes on surface street): single lane = 1500 vph; single lane plus a shared lane or dual lanes = 3000 vph. 

Albert Grover and Associates  12/15/2010
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HCM Analysis & Queuing Existing Condition (Year 2009)
12: Katella Ave & I-605 NB On-Ramp AM Peak Hour

I-405 PA/ED 11/19/2010
Albert Grover & Associates

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 43 2502 1854 982 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 0.86 0.86
Frt 1.00 1.00 0.98 0.85
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 5085 4693 1362
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 5085 4693 1362
Peak-hour factor, PHF 0.87 0.87 0.94 0.94 0.92 0.92
Adj. Flow (vph) 49 2876 1972 1045 0 0
RTOR Reduction (vph) 0 0 39 0 0 0
Lane Group Flow (vph) 49 2876 2299 679 0 0
Turn Type Prot Free
Protected Phases 5 2 6
Permitted Phases Free
Actuated Green, G (s) 3.0 42.4 31.4 42.4
Effective Green, g (s) 3.0 42.4 31.4 42.4
Actuated g/C Ratio 0.07 1.00 0.74 1.00
Clearance Time (s) 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 125 5085 3475 1362
v/s Ratio Prot 0.03 c0.57 c0.49
v/s Ratio Perm 0.50
v/c Ratio 0.39 0.57 0.66 0.50
Uniform Delay, d1 18.8 0.0 2.8 0.0
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.0 0.1 0.5 1.3
Delay (s) 20.9 0.1 3.3 1.3
Level of Service C A A A
Approach Delay (s) 0.5 2.8 0.0
Approach LOS A A A

Intersection Summary
HCM Average Control Delay 1.7 HCM Level of Service A
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 42.4 Sum of lost time (s) 4.0
Intersection Capacity Utilization 51.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Condition (Year 2009)
12: Katella Ave & I-605 NB On-Ramp AM Peak Hour

I-405 PA/ED 11/19/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR
Lane Group Flow (vph) 49 2876 2338 679
v/c Ratio 0.17 0.57 0.59 0.50
Control Delay 15.3 0.5 4.0 1.3
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 15.3 0.5 4.0 1.3
Queue Length 50th (ft) 10 0 0 0
Queue Length 95th (ft) 27 0 169 0
Internal Link Dist (ft) 120 130
Turn Bay Length (ft) 180
Base Capacity (vph) 354 5085 3986 1362
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.14 0.57 0.59 0.50

Intersection Summary
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HCM Analysis & Queuing Existing Condition (Year 2009)
12: Katella Ave & I-605 NB On-Ramp PM Peak Hour

I-405 PA/ED 11/19/2010
Albert Grover & Associates

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 239 2668 1559 1120 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 0.86 0.86
Frt 1.00 1.00 0.96 0.85
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 5085 4627 1362
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 5085 4627 1362
Peak-hour factor, PHF 0.97 0.97 0.96 0.96 0.92 0.92
Adj. Flow (vph) 246 2751 1624 1167 0 0
RTOR Reduction (vph) 0 0 92 0 0 0
Lane Group Flow (vph) 246 2751 2069 630 0 0
Turn Type Prot Free
Protected Phases 5 2 6
Permitted Phases Free
Actuated Green, G (s) 10.2 50.0 31.8 50.0
Effective Green, g (s) 10.2 50.0 31.8 50.0
Actuated g/C Ratio 0.20 1.00 0.64 1.00
Clearance Time (s) 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 361 5085 2943 1362
v/s Ratio Prot 0.14 c0.54 c0.45
v/s Ratio Perm 0.46
v/c Ratio 0.68 0.54 0.70 0.46
Uniform Delay, d1 18.4 0.0 6.0 0.0
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.2 0.1 0.8 1.1
Delay (s) 23.6 0.1 6.8 1.1
Level of Service C A A A
Approach Delay (s) 2.0 5.5 0.0
Approach LOS A A A

Intersection Summary
HCM Average Control Delay 3.7 HCM Level of Service A
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 50.0 Sum of lost time (s) 4.0
Intersection Capacity Utilization 58.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Existing Condition (Year 2009)
12: Katella Ave & I-605 NB On-Ramp PM Peak Hour

I-405 PA/ED 11/19/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR
Lane Group Flow (vph) 246 2751 2161 630
v/c Ratio 0.68 0.54 0.71 0.46
Control Delay 29.5 0.4 7.1 1.1
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 29.5 0.4 7.1 1.1
Queue Length 50th (ft) 66 0 117 0
Queue Length 95th (ft)#143 0 166 0
Internal Link Dist (ft) 120 130
Turn Bay Length (ft) 180
Base Capacity (vph) 389 5085 3038 1362
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.63 0.54 0.71 0.46

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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HCM Analysis & Queuing No Build Condition (Year 2020)
12: Katella Ave & I-605 NB On-Ramp AM Peak Hour

I-405 PA/ED 11/19/2010
Albert Grover & Associates

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 97 2727 2019 1049 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 0.86 0.86
Frt 1.00 1.00 0.98 0.85
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 5085 4698 1362
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 5085 4698 1362
Peak-hour factor, PHF 0.87 0.87 0.94 0.94 0.92 0.92
Adj. Flow (vph) 111 3134 2148 1116 0 0
RTOR Reduction (vph) 0 0 36 0 0 0
Lane Group Flow (vph) 111 3134 2491 737 0 0
Turn Type Prot Free
Protected Phases 5 2 6
Permitted Phases Free
Actuated Green, G (s) 6.3 55.8 41.5 55.8
Effective Green, g (s) 6.3 55.8 41.5 55.8
Actuated g/C Ratio 0.11 1.00 0.74 1.00
Clearance Time (s) 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 200 5085 3494 1362
v/s Ratio Prot 0.06 c0.62 c0.53
v/s Ratio Perm 0.54
v/c Ratio 0.56 0.62 0.71 0.54
Uniform Delay, d1 23.4 0.0 3.9 0.0
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.3 0.2 0.7 1.5
Delay (s) 26.7 0.2 4.6 1.5
Level of Service C A A A
Approach Delay (s) 1.1 3.9 0.0
Approach LOS A A A

Intersection Summary
HCM Average Control Delay 2.5 HCM Level of Service A
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 55.8 Sum of lost time (s) 4.0
Intersection Capacity Utilization 58.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2020)
12: Katella Ave & I-605 NB On-Ramp AM Peak Hour

I-405 PA/ED 11/19/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR
Lane Group Flow (vph) 111 3134 2527 737
v/c Ratio 0.47 0.62 0.69 0.54
Control Delay 28.7 0.6 5.3 1.5
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 28.7 0.6 5.3 1.5
Queue Length 50th (ft) 34 0 134 0
Queue Length 95th (ft) 71 0 184 0
Internal Link Dist (ft) 120 130
Turn Bay Length (ft) 180
Base Capacity (vph) 257 5085 3649 1362
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.43 0.62 0.69 0.54

Intersection Summary
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HCM Analysis & Queuing No Build Condition (Year 2020)
12: Katella Ave & I-605 NB On-Ramp PM Peak Hour

I-405 PA/ED 12/9/2010
Albert Grover & Associates

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 298 2935 1756 1196 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 0.86 0.86
Frt 1.00 1.00 0.97 0.85
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 5085 4640 1362
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 5085 4640 1362
Peak-hour factor, PHF 0.97 0.97 0.96 0.96 0.92 0.92
Adj. Flow (vph) 307 3026 1829 1246 0 0
RTOR Reduction (vph) 0 0 89 0 0 0
Lane Group Flow (vph) 307 3026 2288 698 0 0
Turn Type Prot Free
Protected Phases 5 2 6
Permitted Phases Free
Actuated Green, G (s) 13.2 55.0 33.8 55.0
Effective Green, g (s) 13.2 55.0 33.8 55.0
Actuated g/C Ratio 0.24 1.00 0.61 1.00
Clearance Time (s) 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 425 5085 2851 1362
v/s Ratio Prot 0.17 c0.60 c0.49
v/s Ratio Perm 0.51
v/c Ratio 0.72 0.60 0.80 0.51
Uniform Delay, d1 19.2 0.0 8.1 0.0
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.0 0.2 1.7 1.4
Delay (s) 25.2 0.2 9.8 1.4
Level of Service C A A A
Approach Delay (s) 2.5 7.9 0.0
Approach LOS A A A

Intersection Summary
HCM Average Control Delay 5.1 HCM Level of Service A
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 55.0 Sum of lost time (s) 4.0
Intersection Capacity Utilization 66.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2020)
12: Katella Ave & I-605 NB On-Ramp PM Peak Hour

I-405 PA/ED 12/9/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR
Lane Group Flow (vph) 307 3026 2377 698
v/c Ratio 0.72 0.60 0.81 0.51
Control Delay 29.3 0.5 10.8 1.4
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 29.3 0.5 10.8 1.4
Queue Length 50th (ft) 89 0 189 0
Queue Length 95th (ft)#160 0 268 0
Internal Link Dist (ft) 120 130
Turn Bay Length (ft) 180
Base Capacity (vph) 483 5085 2936 1362
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.64 0.60 0.81 0.51

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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HCM Analysis & Queuing No Build Condition (Year 2040)
12: Katella Ave & I-605 NB On-Ramp AM Peak Hour

I-405 PA/ED 11/19/2010
Albert Grover & Associates

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 131 2871 2124 1091 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 0.86 0.86
Frt 1.00 1.00 0.98 0.85
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 5085 4699 1362
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 5085 4699 1362
Peak-hour factor, PHF 0.87 0.87 0.94 0.94 0.92 0.92
Adj. Flow (vph) 151 3300 2260 1161 0 0
RTOR Reduction (vph) 0 0 40 0 0 0
Lane Group Flow (vph) 151 3300 2615 766 0 0
Turn Type Prot Free
Protected Phases 7 4 8
Permitted Phases Free
Actuated Green, G (s) 6.4 50.8 36.4 50.8
Effective Green, g (s) 6.4 50.8 36.4 50.8
Actuated g/C Ratio 0.13 1.00 0.72 1.00
Clearance Time (s) 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 223 5085 3367 1362
v/s Ratio Prot 0.09 c0.65 c0.56
v/s Ratio Perm 0.56
v/c Ratio 0.68 0.65 0.78 0.56
Uniform Delay, d1 21.2 0.0 4.6 0.0
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.9 0.3 1.2 1.7
Delay (s) 29.1 0.3 5.8 1.7
Level of Service C A A A
Approach Delay (s) 1.6 4.9 0.0
Approach LOS A A A

Intersection Summary
HCM Average Control Delay 3.2 HCM Level of Service A
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 50.8 Sum of lost time (s) 4.0
Intersection Capacity Utilization 63.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2040)
12: Katella Ave & I-605 NB On-Ramp AM Peak Hour

I-405 PA/ED 11/19/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR
Lane Group Flow (vph) 151 3300 2655 766
v/c Ratio 0.56 0.65 0.75 0.56
Control Delay 28.4 0.7 6.6 1.7
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 28.4 0.7 6.6 1.7
Queue Length 50th (ft) 41 0 151 0
Queue Length 95th (ft) 84 0 215 0
Internal Link Dist (ft) 120 130
Turn Bay Length (ft) 180
Base Capacity (vph) 283 5085 3533 1362
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.53 0.65 0.75 0.56

Intersection Summary
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HCM Analysis & Queuing No Build Condition (Year 2040)
12: Katella Ave & I-605 NB On-Ramp PM Peak Hour

I-405 PA/ED 12/9/2010
Albert Grover & Associates

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 336 3105 1880 1245 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 0.86 0.86
Frt 1.00 1.00 0.97 0.85
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 5085 4646 1362
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 5085 4646 1362
Peak-hour factor, PHF 0.97 0.97 0.96 0.96 0.92 0.92
Adj. Flow (vph) 346 3201 1958 1297 0 0
RTOR Reduction (vph) 0 0 79 0 0 0
Lane Group Flow (vph) 346 3201 2437 739 0 0
Turn Type Prot Free
Protected Phases 5 2 6
Permitted Phases Free
Actuated Green, G (s) 14.6 55.0 32.4 55.0
Effective Green, g (s) 14.6 55.0 32.4 55.0
Actuated g/C Ratio 0.27 1.00 0.59 1.00
Clearance Time (s) 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 470 5085 2737 1362
v/s Ratio Prot 0.20 c0.63 c0.52
v/s Ratio Perm 0.54
v/c Ratio 0.74 0.63 0.89 0.54
Uniform Delay, d1 18.4 0.0 9.8 0.0
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.9 0.2 4.1 1.6
Delay (s) 24.4 0.2 13.8 1.6
Level of Service C A B A
Approach Delay (s) 2.6 11.0 0.0
Approach LOS A B A

Intersection Summary
HCM Average Control Delay 6.6 HCM Level of Service A
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 55.0 Sum of lost time (s) 4.0
Intersection Capacity Utilization 70.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing No Build Condition (Year 2040)
12: Katella Ave & I-605 NB On-Ramp PM Peak Hour

I-405 PA/ED 12/9/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR
Lane Group Flow (vph) 346 3201 2516 739
v/c Ratio 0.74 0.63 0.89 0.54
Control Delay 28.1 0.6 16.2 1.6
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 28.1 0.6 16.2 1.6
Queue Length 50th (ft) 100 0 235 0
Queue Length 95th (ft) 170 0 #417 0
Internal Link Dist (ft) 120 130
Turn Bay Length (ft) 180
Base Capacity (vph) 547 5085 2815 1362
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.63 0.63 0.89 0.54

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
12: Katella Ave & I-605 NB On-Ramp AM Peak Hour

I-405 PA/ED 11/19/2010
Albert Grover & Associates

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 97 2681 2030 1049 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 0.86 0.86
Frt 1.00 1.00 0.98 0.85
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 5085 4698 1362
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 5085 4698 1362
Peak-hour factor, PHF 0.87 0.87 0.94 0.94 0.92 0.92
Adj. Flow (vph) 111 3082 2160 1116 0 0
RTOR Reduction (vph) 0 0 36 0 0 0
Lane Group Flow (vph) 111 3082 2503 737 0 0
Turn Type Prot Free
Protected Phases 5 2 6
Permitted Phases Free
Actuated Green, G (s) 6.3 55.8 41.5 55.8
Effective Green, g (s) 6.3 55.8 41.5 55.8
Actuated g/C Ratio 0.11 1.00 0.74 1.00
Clearance Time (s) 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 200 5085 3494 1362
v/s Ratio Prot 0.06 c0.61 c0.53
v/s Ratio Perm 0.54
v/c Ratio 0.56 0.61 0.72 0.54
Uniform Delay, d1 23.4 0.0 3.9 0.0
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.3 0.2 0.7 1.5
Delay (s) 26.7 0.2 4.6 1.5
Level of Service C A A A
Approach Delay (s) 1.1 3.9 0.0
Approach LOS A A A

Intersection Summary
HCM Average Control Delay 2.6 HCM Level of Service A
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 55.8 Sum of lost time (s) 4.0
Intersection Capacity Utilization 59.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
12: Katella Ave & I-605 NB On-Ramp AM Peak Hour

I-405 PA/ED 11/19/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR
Lane Group Flow (vph) 111 3082 2539 737
v/c Ratio 0.47 0.61 0.70 0.54
Control Delay 28.7 0.5 5.4 1.5
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 28.7 0.5 5.4 1.5
Queue Length 50th (ft) 34 0 135 0
Queue Length 95th (ft) 71 0 187 0
Internal Link Dist (ft) 120 130
Turn Bay Length (ft) 180
Base Capacity (vph) 257 5085 3649 1362
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.43 0.61 0.70 0.54

Intersection Summary



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

PM Peak Hour 
 

 
 
 
 
 
 
 
 

 
 
 



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
12: Katella Ave & I-605 NB On-Ramp PM Peak Hour

I-405 PA/ED 12/9/2010
Albert Grover & Associates

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 298 2948 1733 1196 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 0.86 0.86
Frt 1.00 1.00 0.97 0.85
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 5085 4638 1362
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 5085 4638 1362
Peak-hour factor, PHF 0.97 0.97 0.96 0.96 0.92 0.92
Adj. Flow (vph) 307 3039 1805 1246 0 0
RTOR Reduction (vph) 0 0 91 0 0 0
Lane Group Flow (vph) 307 3039 2262 698 0 0
Turn Type Prot Free
Protected Phases 5 2 6
Permitted Phases Free
Actuated Green, G (s) 13.2 55.0 33.8 55.0
Effective Green, g (s) 13.2 55.0 33.8 55.0
Actuated g/C Ratio 0.24 1.00 0.61 1.00
Clearance Time (s) 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 425 5085 2850 1362
v/s Ratio Prot 0.17 c0.60 c0.49
v/s Ratio Perm 0.51
v/c Ratio 0.72 0.60 0.79 0.51
Uniform Delay, d1 19.2 0.0 8.0 0.0
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.0 0.2 1.6 1.4
Delay (s) 25.2 0.2 9.6 1.4
Level of Service C A A A
Approach Delay (s) 2.5 7.7 0.0
Approach LOS A A A

Intersection Summary
HCM Average Control Delay 5.0 HCM Level of Service A
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 55.0 Sum of lost time (s) 4.0
Intersection Capacity Utilization 65.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2020) - No Improvements
12: Katella Ave & I-605 NB On-Ramp PM Peak Hour

I-405 PA/ED 12/9/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR
Lane Group Flow (vph) 307 3039 2353 698
v/c Ratio 0.72 0.60 0.80 0.51
Control Delay 29.3 0.5 10.5 1.4
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 29.3 0.5 10.5 1.4
Queue Length 50th (ft) 89 0 184 0
Queue Length 95th (ft)#160 0 261 0
Internal Link Dist (ft) 120 130
Turn Bay Length (ft) 180
Base Capacity (vph) 483 5085 2938 1362
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.64 0.60 0.80 0.51

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
12: Katella Ave & I-605 NB On-Ramp AM Peak Hour

I-405 PA/ED 11/19/2010
Albert Grover & Associates

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 131 2795 2143 1091 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 0.86 0.86
Frt 1.00 1.00 0.98 0.85
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 5085 4702 1362
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 5085 4702 1362
Peak-hour factor, PHF 0.87 0.87 0.94 0.94 0.92 0.92
Adj. Flow (vph) 151 3213 2280 1161 0 0
RTOR Reduction (vph) 0 0 38 0 0 0
Lane Group Flow (vph) 151 3213 2625 778 0 0
Turn Type Prot Free
Protected Phases 5 2 6
Permitted Phases Free
Actuated Green, G (s) 6.4 50.8 36.4 50.8
Effective Green, g (s) 6.4 50.8 36.4 50.8
Actuated g/C Ratio 0.13 1.00 0.72 1.00
Clearance Time (s) 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 223 5085 3369 1362
v/s Ratio Prot 0.09 c0.63 c0.56
v/s Ratio Perm 0.57
v/c Ratio 0.68 0.63 0.78 0.57
Uniform Delay, d1 21.2 0.0 4.6 0.0
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.9 0.3 1.2 1.7
Delay (s) 29.1 0.3 5.8 1.7
Level of Service C A A A
Approach Delay (s) 1.6 4.9 0.0
Approach LOS A A A

Intersection Summary
HCM Average Control Delay 3.2 HCM Level of Service A
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 50.8 Sum of lost time (s) 4.0
Intersection Capacity Utilization 63.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
12: Katella Ave & I-605 NB On-Ramp AM Peak Hour

I-405 PA/ED 11/19/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR
Lane Group Flow (vph) 151 3213 2663 778
v/c Ratio 0.56 0.63 0.75 0.57
Control Delay 28.4 0.6 6.7 1.7
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 28.4 0.6 6.7 1.7
Queue Length 50th (ft) 41 0 153 0
Queue Length 95th (ft) 84 0 217 0
Internal Link Dist (ft) 120 130
Turn Bay Length (ft) 180
Base Capacity (vph) 283 5085 3531 1362
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.53 0.63 0.75 0.57

Intersection Summary
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HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
12: Katella Ave & I-605 NB On-Ramp PM Peak Hour

I-405 PA/ED 12/9/2010
Albert Grover & Associates

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 336 3125 1844 1244 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 0.86 0.86
Frt 1.00 1.00 0.97 0.85
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 5085 4641 1362
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 5085 4641 1362
Peak-hour factor, PHF 0.97 0.97 0.96 0.96 0.92 0.92
Adj. Flow (vph) 346 3222 1921 1296 0 0
RTOR Reduction (vph) 0 0 85 0 0 0
Lane Group Flow (vph) 346 3222 2406 726 0 0
Turn Type Prot Free
Protected Phases 5 2 6
Permitted Phases Free
Actuated Green, G (s) 14.6 55.0 32.4 55.0
Effective Green, g (s) 14.6 55.0 32.4 55.0
Actuated g/C Ratio 0.27 1.00 0.59 1.00
Clearance Time (s) 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 470 5085 2734 1362
v/s Ratio Prot 0.20 c0.63 c0.52
v/s Ratio Perm 0.53
v/c Ratio 0.74 0.63 0.88 0.53
Uniform Delay, d1 18.4 0.0 9.6 0.0
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.9 0.3 3.7 1.5
Delay (s) 24.4 0.3 13.3 1.5
Level of Service C A B A
Approach Delay (s) 2.6 10.6 0.0
Approach LOS A B A

Intersection Summary
HCM Average Control Delay 6.4 HCM Level of Service A
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 55.0 Sum of lost time (s) 4.0
Intersection Capacity Utilization 70.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Analysis & Queuing Project Condition (Year 2040) - No Improvements
12: Katella Ave & I-605 NB On-Ramp PM Peak Hour

I-405 PA/ED 12/9/2010
Albert Grover & Associates

Lane Group EBL EBT WBT WBR
Lane Group Flow (vph) 346 3222 2491 726
v/c Ratio 0.74 0.63 0.88 0.53
Control Delay 28.1 0.6 15.5 1.5
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 28.1 0.6 15.5 1.5
Queue Length 50th (ft) 100 0 228 0
Queue Length 95th (ft) 170 0 #408 0
Internal Link Dist (ft) 120 130
Turn Bay Length (ft) 180
Base Capacity (vph) 547 5085 2818 1362
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.63 0.63 0.88 0.53

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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I‐405 PA/ED ‐ Year 2040 No Build Condition 
Katella at I‐405 NB On‐Ramp

Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 111 139 153 153 97 167 139 125 125 181

Discharge @ 900 vph/lane 90 90 90 90 90 90 90 90 90 90
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Time (Minutes)

PM PEAK HOUR

Arrival Rate

Discharge @ 900 vph/lane

Discharge @ 850 vph/lane

Discharge @ 800 vph/lane
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Discharge @ 900 vph/lane 90 90 90 90 90 90 90 90 90 90

Max Queue (veh) 21 70 133 196 203 280 329 364 399 490

Discharge @ 850 vph/lane 85 85 85 85 85 85 85 85 85 85

Max Queue (veh) 26 80 148 216 228 310 364 404 444 540

Discharge @ 800 vph/lane 80 80 80 80 80 80 80 80 80 80

Max Queue (veh) 31 90 163 236 253 340 399 444 489 590

1581 1

(Total of 88% GP and 12% HOV)

Number of Ramp Meters/Storage Lanes =Average hourly ramp volume =

Albert Grover & Associates 11/05/2010



I‐405 PA/ED ‐ Year 2040 Project Condition 
Katella at I‐405 NB On‐Ramp

Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 111 139 153 153 97 167 139 125 125 181

Discharge @ 900 vph/lane 90 90 90 90 90 90 90 90 90 90
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Discharge @ 900 vph/lane 90 90 90 90 90 90 90 90 90 90

Max Queue (veh) 21 70 133 196 203 280 329 364 399 490

Discharge @ 850 vph/lane 85 85 85 85 85 85 85 85 85 85

Max Queue (veh) 26 80 148 216 228 310 364 404 444 540

Discharge @ 800 vph/lane 80 80 80 80 80 80 80 80 80 80

Max Queue (veh) 31 90 163 236 253 340 399 444 489 590

1581 1

(Total of 88% GP and 12% HOV)

Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



I‐405 PA/ED ‐ Year 2040 No Build Condition 
Katella at I‐405 SB On‐Ramp (WB Katella)

Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 51 58 73 66 73 95 87 73 80 73

Discharge @ 900 vph/lane 90 90 90 90 90 90 90 90 90 90
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Discharge @ 900 vph/lane 90 90 90 90 90 90 90 90 90 90

Max Queue (veh) 0 0 0 0 0 5 2 0 0 0

Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75

Max Queue (veh) 0 0 0 0 0 20 32 30 35 33

Discharge @ 600 vph/lane 60 60 60 60 60 60 60 60 60 60

Max Queue (veh) 0 0 13 19 32 67 94 107 127 140

729 1Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



I‐405 PA/ED ‐ Year 2040 Project Condition 
Katella at I‐405 SB On‐Ramp (WB Katella)

Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 51 58 73 66 73 95 87 73 80 73

Discharge @ 900 vph/lane 90 90 90 90 90 90 90 90 90 90
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Discharge @ 900 vph/lane 90 90 90 90 90 90 90 90 90 90

Max Queue (veh) 0 0 0 0 0 5 2 0 0 0

Discharge @ 750 vph/lane 75 75 75 75 75 75 75 75 75 75

Max Queue (veh) 0 0 0 0 0 20 32 30 35 33

Discharge @ 600 vph/lane 60 60 60 60 60 60 60 60 60 60

Max Queue (veh) 0 0 13 19 32 67 94 107 127 140

729 1Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 03/30/2010



Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 16 23 21 28 25 30 23 25 18 21

I‐405 PA/ED ‐ Year 2040 No Build Condition 
Katella at I‐405 SB On‐Ramp (EB Katella)
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Arrival (veh/ln) 16 23 21 28 25 30 23 25 18 21

Discharge @ 900 vph/lane 90 90 90 90 90 90 90 90 90 90

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 700 vph/lane 70 70 70 70 70 70 70 70 70 70

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 500 vph/lane 50 50 50 50 50 50 50 50 50 50

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

231 1Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010



Interval 6 min 12 min 18 min 24 min 30 min 36 min 42 min 48 min 54 min 60 min

Arrival (veh/ln) 16 23 21 28 25 30 23 25 18 21

I‐405 PA/ED ‐ Year 2040 Project Condition 
Katella at I‐405 SB On‐Ramp (EB Katella)
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Arrival (veh/ln) 16 23 21 28 25 30 23 25 18 21

Discharge @ 900 vph/lane 90 90 90 90 90 90 90 90 90 90

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 700 vph/lane 70 70 70 70 70 70 70 70 70 70

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

Discharge @ 500 vph/lane 50 50 50 50 50 50 50 50 50 50

Max Queue (veh) 0 0 0 0 0 0 0 0 0 0

231 1Average hourly ramp volume = Number of Ramp Meters/Storage Lanes =

Albert Grover & Associates 11/05/2010
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